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BULLETIN 709 


(HE WORLD’S MOST MODERN STARTER 


AVAILABLE for 


Every Class of Service 


The new Bulletin 709 starter—the 
pacesetter for all across-the-line start- 
ing switches—is now ready for every 
type of industrial requirement. Also, 
the feature of small size with ample 
wiring space, found in the standard 
duty starter, has been retained for all 
applications. 


With 18 types and models, there is 
now a standard Allen-Bradley starter 
for any type of machine or service. 
Pick what your job requires from the 
standard Bulletin 709 line, including 
auxiliary control stations, limit 
switches, and other accessories. 


The Bulletin 709 solenoid-operated 
automatic starter, with double-break 
contacts, rubber grommet mounting, 
and overload relays, has established a 
new standard in starters for motors 
up to 3H. P., 110 V; 5H. P., 220 V; 
and 7'2 H. P., 440-550 V. Every engineer 
and designer should know all about 
the complete Bulletin 709 line. Send 
for Bulletin 709. 


ALLEN-BRADLEY CoO. 
1309 S. First Street Milwaukee, Wis. 
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* 
MORE SERVICE FROM 


G-E MOULDED 
RUBBER DEVICES 


Your appliances will give better service — they will have greater dependability 
when equipped with G-E rubber plugs, strain reliefs, etc. G-E rubber products 
are not simply attached — they are moulded on the cord — making the cord 
and rubber device one piece. This is an exclusive, patented feature. Of course 
they meet Underwriters’ requirements. Let us send you samples, or better yet, 
~ let us have one of our specialists call and discuss your requirements. Write 
se Section YQ-204, Merchandise Dept., General Electric Co., Bridgeport, Conn. 


ACCESSORY EQUIPMENT 
















NO SMOKE OR 
FUMES FROM 


G-E 
STOVE WIRE 


General Electric Stove Wire, with nickel con- 
ductors, is insulated with pure, long-fibre, white 
asbestos. The insulation is not wrapped or tied 
to the wire — it is applied in a felted state by 
a special process which insulates the wire with 
a sealed tube of asbestos. This wire is fumeless 
and smokeless under all conditions. It resists 
intense heat permanently. G-E stove wire insu- 
lation has the highest percentage of inorganic 
material of any wire. For samples, write to Sec- 
tion YQ-204, Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 


STOVE WIRE 


GENERAL @QELECTRIC 
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T costs real money to make repairs in 

a mine — so it doesn’t pay to equip 
mine mechanisms with bearings that can’t 
“take it.” Westinghouse Motors, equipped 
with New Departure Ball Bearings, are 
well prepared for such service. Completely 
sealed against dust and moisture, New De- 


partures will operate for long periods 
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without attention. It is even unnecessary 
to grease them oftener than once each year. 
Due to their high capacity for thrust and 
radial load, they perform with equal 
facility in horizontal, vertical, or tilted 
mountings. . . . Specify New Departures. 
The New Departure Mfg. Co., Bristol, 


Conn.; Detroit, Chicago, San Francisco. 
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/ TURNED A BLOW TORCH ON THE EVAPORATOR 


. and FROLE ICE CUBES IN AN HOUR 


wll n Standard Westinghouse Molar 


oe a far more exacting test than refrigerator 
operation could ever impose ona motor. Yet the 
standard Westinghouse type F motor finished the job 
in record time, none the worse for its experience. 


Put this motor to any test you wish ... low-cost 
operation, silence, minimum attention requirements, 
durability, freedom from maintenance expense . . . and 


it will come through with flying colors. 


Think how this remarkable motor performance 
can help to sell your product. Make it your sales 
point! No matter what product you build, there’s a 
Westinghouse motor exactly suited to drive it. 


* Prominent refrigerator manufacturer... Name on request. 


Westinghouse 


Quality workmanship guarantees every Westinghouse product 


Get complete information on type F motors, avail- 
able in ratings from 1/20 to 3/4 hp.—capacitor, split 
phase, polyphase, repulsion, induction, or d-c. Call 
the Westinghouse office near you, or address West- 
inghouse Electric, Room 219, E. Springfield, Mass. 
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Do you always “touch bottom” when you specify 
the KIND of screw machine stock? 


A product, even though splendidly engi- 
neered in the main, can harbor “head- 
aches” enough in its minor details to 
make it impossible to keep its users 
happy. Screw machine parts are often 
among these “details.” 


An adjustment screw “frozen” by corro- 
sion can so hamper the working of a 
machine as to make its operation more 
troublesome than beneficial. Close fit- 
ting sleeves or plates set to slide smooth- 
ly under ordinary conditions can fail to 
function entirely if suddenly subjected 
to exceptional temperature rise. Fittings 
that throw off sparks when struck can 
become a fire hazard near gases or vola- 
tile liquids. And unsuitable minor bear- 
ings that exact too frequent renewal 
sooner or later prejudice the entire 
mechanism. 


THE SEYMOUR MANUFACTURING CO., 


49 


Because of its unusual characteristics, 
Seymour Phosphor Bronze screw ma- 
chine stock comes into its own under 
just such trying conditions. It resists 
corrosion and friction remarkably, is 
but slightly affected by thermal change, 
emits no spark when struck, and does 
not “are.” 


In spring service, Seymour Phosphor 
Bronze is ideal because of its high re- 
silience, stubborn resistance to fatigue, 
and willingness to take sharp bends 
without annealing. 


By no means, however, do we offer Sey- 
mour Phosphor Bronze as a sovereign 
cure-all for the ills of product 
design. Nevertheless, “details 
make perfection,” and perfec- 

tion is a good mark to shoot at! 

May we help you in any way? 


FOR 
SERVICE 


FRANKLIN STREET, SEYMOUR, CONN. 


sEYMOUR 


PHOSPHOR BRONZE > 


ALSO: NICKEL SILVER SHEETS, WIRE, RODS 
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YOU CAN DEPEND UPON IT... 


to be always uniformly good 


THIS MAGNET WIRE lives up to the Roebling 
reputation for uniformly high quality. ..a reputa- 
tion that has made the name Roebling famous in 
the field of wire products for over 90 years. 


hh os es ry Round, square and rectangular types. A wide range 
N A, Roebling’s HO of gauges. A comprehensive variety of coverings 
including cotton; asbestos tape and cotton; silk; 
enamel; paper; enamel and single silk; enamel and 
single cotton. 


TRENTON, N. J- 


Over 60 other types of Roebling Electrical Wires 
and Cables also available. 


JOHN A. ROEBLING’S SONS COMPANY, TRENTON, N. J. 


Branches in Principal Cities 


ONLY A FINE PRODUCT MAY BEAR THE NAME ROEBLING 
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Udylite Contribution — 


A NEW TEST FOR 
MEASURING THE QUALITY 









@ Again, Udylite salutes: indus- 
try with a new development. This 
time it is a yardstick which accu- 
rately determines the effectiveness 
of cadmium coatings—a fool-proof 
minimum thickness test. A product 
of the Udylite Laboratories, this con- 
tribution is the result of intensive 
research over a period of several 


years. 


With the new test, the distribution 


OF CADMIUM COATINGS 


of the thickness of plate on the 
surface is simply and quickly deter- 
mined. Impurities present in the 
coating do not affect the result. The 
method is independent of the base 
metal on which the coating is 
applied. 

If you use or apply cadmium coat- 
ings, this radically different test will 
be of interest. We will gladly send 


you full information on request. 


UDYLITE PROCESS COMPANY 


3943 Bellevue Avenue 


NEW YORK 
30 E. 42nd Street 


CHICAGO 
205 Wacker Drive 


704 Keith Building 


Detroit, Michigan 


CLEVELAND SAN FRANCISCO 


114 Sansome Street 
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UNBREAKABLE Soft Rubber Connectors 


Belden 


Tyre Fr 
the New Rubber-Sheathed Lamp Cords 


Now ww caplendent @ dae! 





Equipped with 


B - = 
elden COLOR is the keynote of modern merchandising! Vivid 
Soft Rubber colors dominate in home furnishings of to-day—even kitchen 
Connectors appliances now rival the rainbow in their gay colors. In- 
. trinsic beauty no longer can be sacrificed to mere practical 
in colors af er 
utility—color harmony must prevail in the ensemble of 
to match 


modern appliance design—even to the tint of the attach- 
ment cord and plug! 
Appliance manufacturers who persistently ignore the 
dictates of fashion—who furnish drab, outmoded power E 
supply cords—are ‘‘penny wise but pound foolish.’’ The 
“economy” (?) of equipping their products with unsightly, 
unmatched cords and plugs is overwhelmed by the loss of 
daily sales to competitors who appreciate the subtle sales 
appeal of chromatic harmony and use Belden No-Fray 
Cords with unbreakable plugs to match. 


ULTRA-MODERN CORDS 


that combine classic beauty with practical utility 
















Advertised nationally in ; 


¥ 
\ 





The Saturday Evening Post’ \ 


Belden No-Fray Cords 
(sheathed in colored rubber) 
cannot fray —the attachment 
plugs cannot break—and the 
array of colors includes the 
shades and metallic lustres de- 
manded by the discriminating 
shopper. On radio receivers, 
clocks, lamps, fans, mixers, vac- 
uum cleaners, washers, office 
devices, and innumerable other 
popular electrical appliances, 
Belden No-Fray Cords in color 
contribute the final touch of 
artistry so vital to public ac- 
ceptance and greater sales vol- 
ume. 


Belden Soft Rubber Connec- 
tors, in many types and colors, 
are a standard feature of all 
Belden No-Fray Cords. They 
add elegance and dependabil- 
ity—they are the mark of a 
superior appliance. 

Nationally advertised—used 
for years by world-famous ap- 
pliance makers—and with over 
a dozen largest wire manufac- 
turers licensed under Belden 
patents to use them — Belden 
Soft Rubber Connectors are the 
recognized standard of quality 
and performance. Send for 
quotation, today! 


Belden Manufacturing Company, 4633 W. Van Buren Street, Chicago 


belden 


SOFT RUSBER 


‘“‘Even a hammer cannot break them 


CONNECTORS 
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Stop this frayed cord nuisance 
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WATCHING a member of the fair 
sex buy a mechanical product is in- 
variably an idea-stimulating experi- 
ence, as many makers of devices 
used by women have learned. Usually 
a woman will judge such an article 
with her hands and eyes . . . accept- 
ing or rejecting on a basis of “feel” 
and “looks”. She is inclined to take 
efficiency for granted, and seldom 
shows interest in the “works”, which 
are all important to the male mind. 

Obviously the“ Magnetic Massage”, 
shown here, was carefully prepared 


BAKELITE CORPORATION OF 


“The registe 


(ed trode marks shows above distinguish 
@enviectured by Bokelite Corporation. Under the capital “8” x the 


THE MATERIAL 
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PREPARED for the 


appraisal of Delicate Hands 


Discriminating Eyes 


to stand such appraisal. In its grace- 
ful, lustrous black case of Bakelite 
Molded, it looks perfectly “at home” 
on a dressing table. And delicate 
hands are pleased by the smooth, 
rounded surfaces, compactness and 
light weight. Women also appreciate 
the safety provided by the case, for 
they know that Bakelite Molded 
provides insulation protection. 
From the standpoint of fine ap- 
pearance and modern design alone, 
Bakelite Molded has proved to be 
a wise selection for this appliance. 


BAKELITE CORPORATION, 247 Park Avenne, New York, N. Y........... 
CANADA, LIMITED, 163 Dufferin 





oOo F 


A THOUSAND 


W 





But of equal importance is the econ- 


omy in production and assembly 
which Bakelite Molded makes pos- 
sible. The complete housing is 
formed of two parts, with bosses, 
lugs and channels accurately formed. 
and with necessary metal inserts 
firmly embedded. The smooth, lus- 
trous surface is acquired in the 
mold, saving costly polishing and 
finishing. 

It will pay any manufacturer to 
consider the possibilities of Bakelite 
Molded. Our illustrated booklet 
25M, “Bakelite Molded”. . . mailed 
on request... gives much interest- 
ing and helpful information. 





Bakelite Molded provides a complete 

housing in two parts, for the “Magnetic 

Massage” illustrated. Made by Son-Chief 
Electrics, Inc., Winsted, Conn. 


..-43 East Ohio Street, Chicago, III. 


Street, Toronto, Ontario, Canada 


USES 


Electrical 


HORSE ® 


You can't use zinc gears to lift a locomotive. 


But you can use zinc alloy die castings in 
a wide number of strictly mechanical ap- 
plications. Here are typical bearing, pul- 
ley, clutch and gear groupings. A thorough 
knowledge of the limitations of zinc alloy 


die castings will pleasantly surprise you. 
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UNIFORM 


9 99.99+% 
QUALITY 


ZINC 


These limitations will probably give you 
greater latitude than you've ever ex- 
pected and assure you of lower unit costs 
with no sacrifice in impact strength, ten- 
sile strength, and factor of safety. Let us 
tell you of more applications...more uses 
of Horse Head Zinc Alloy Die Castings. 


THE NEW JERSEY ZINC COMPANY 


id 


ZINC ALLOYS - - - 


160 FRONT STREET, NEW YORK CITY 
ROLLED ZINC - - 


Gd 


ZINC PIGMENTS - - «- SPIEGELEISEN 
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Strip 


By 
William C. Hirsch 


Steel Progresses 


Its growing electrical uses—New compo- 
sitions and methods of rolling—Grades 
and definitions—Heat treatment. 


HEN silicon steel for use as 
magnetic core material was 
recently added to the list of 


alloy and plain carbon steels obtain- 
able in strip form, interest of electri- 
cal manufacturers in the subject of 
strip steel as a whole was naturally 
stimulated. Coiled strip, from which 
suitable heat treatment has eliminated 
the coil set, presents as one of its out- 
standing advantages economies in the 





shaping of parts by pressure, facili- 
tating steady press runs as the mate- 
rial is uncoiled and fed to the ma- 
chines. Strip steel’s uses in electrical 
manufactures, aside from its strictly 
electrical service in the form of sili- 


SIXTEEN inch United En- 
gineering and Foundry Co. 
hot strip mill at the mills of the 
Trumbull Steel Co., Warren, Ohio. 


con steel, cover a wide field, ranging 
from the least expensive hot rolled 
material in applications where neither 
mechanical strength of a high degree 
nor other special properties are called 
for, to tempered grades of cold rolled 
steel for brush-holder and motor 
springs and to the highest grades of 
heat-resisting and stainless chromium 
and chromium-nickel alloy _ steels 
chosen for their long life and attrac- 





tive appearance. 


Tonnage consump- 
tion of cold rolled steel in electric 
refrigerators, electric clothes wash- 
ers and other domestic appliances that 
are relatively large in size and, there- 
fore, take more steel per unit, has 
grown in recent years to impressive 
proportions, so much so that this field 
is looked upon today as constituting 
one of the steel industry’s major 
markets. 

The dictionary definition of strip 
is a narrow piece that is comparatively 
long. Progress in rolling equipment 
and in technique has made possible 
the production of much wider strip 
steel than when that designation first 
came into vogue about fifteen years 
ago as a more fitting name for the 
class of material that until then had 
been marketed as hoop steel. At that 
time a mill capable of rolling 16-in. 
wide strip was looked upon as the 
upper limit in point of width. Today, 
42-in. wide rolling equipment is not 
unusual in strip mills, and certain 
types of modern continuous mills per- 
mit of the production of even wider 
cold rolled strip without impairing 
the uniformity of gauge across its 
entire length and width. Announce- 
ment was recently made that a lead- 
ing automobile manufacturer had 
ordered such equipment to roll strip 
steel up to 76 in. in width. 

Steel, however, may be the product 
of a strip mill and yet, when it ex- 
ceeds certain dimensions, it is sold on 
the price basis of sheets. For a long 
time the steel market had to contend 
with intermittent disorder resulting 
from the overlapping of the products 
of different classes of mills. Strip 
mills would encroach upon what was 
looked upon as sheet manufacturers’ 
domain and plate mills would invade 
the market ordinarily supplied by 
sheet rollers. Formulation of the 
Iron and Steel Industry’s Code of 
Fair Competition offered a welcome 
opportunity to put an end to this 
muddled state of the price structure. 

Under the uniform classification 
now in effect, hot rolled material up 
to 23-15/16 in. in width and ranging 
in thickness from, 0.249 to 0.025 in. 


is sold as strip. Wider material, 


IVE stand tandem Steckel mill, built 

by the Mesta Machine Co., rolling 16 

gage strip to 38 gage at the plant of 
the Inland Steel Co. 


14 


though it may have been rolled on a 
strip mill, carries sheet prices. Thick- 
nesses of 14 in. and more bring mate- 
rial within the classification of either 
bars or plates, depending upon width, 
except in the case of widths exceed- 
ing 48 in. which are classed as plates 
when 0.185 in. and thicker and as 
sheets when of lighter gauge. In 
cold rolled material the same dividing 
line of 23-5/16 in. separates strip 
from sheets in point of width, while 
thicknesses of and exceeding 9.029 
in. take the strip classification and 
all of 0.028 in. and less that of sheets. 


HE strip mill takes up the work 

of rolling where the blooming mill, 
from which it receives its basic mate- 
vial in the form of slabs or billets, 
leaves off in the task of reducing the 
sections of the primary ingots, into 
which the molten steel is cast when 
poured from the furnace, by passing 
them between 
known as rolls. 


revolving cylinders 
With mechanical re- 
finements, which nowhere in the steel 
industry have been more multiformly 
applied in recent years than in the 
rolling of strip, bewildering the lay- 
man’s mind, it may be well to bear 
in mind that the pith of the rolling 
operation, whether it be carried out 
in an obsolete hand mill with the 
operatives handling the material with 
tongs or in a modern, continuous and 
virtually automatic mass production 
unit, is still reduction by passing the 
metal between rolls. 

Production of hot rolled strip has 
been greatly speeded up by the instal- 
lation of continuous mills in which 
each stand or set of rolls, of which 
there may be as many as ten, has an 
individual motor drive with automatic 
voltage and speed control. Among 
modern cold strip mills the Steckel 


type, in which the metal is drawn 
back and forth through the main rolls 
by motor-driven reels, one located at 
each side of the main roll, is much in 
the limelight. The rolls themselves 
are not driven. Flying shears with 
synchronous motors adjusted to the 
delivery speed of the metal are 
another improvement that has mate- 
rially increased output. Photo-elec- 
tric tubes are coming more and more 
into use in rolling mills to control 
tension, etc. 

An outstanding installation in point 
of heat-treating facilities provided by 
means of an electric furnace of the 
continuous type as an integral part 
of a strip mill is that in the plant of 
the pioneer producer of silicon steel 
in strip form. \fter having been 
hot-rolled to an intermediate gauge 
and cold-rolled to the finish gauge, 
the strip travels into a 400 kw. tfur- 
nace with five automatically con- 
trolled heating zones where it is sub- 
jected to several heat treatments to 
remove strains and stresses set up in 
rolling and to eliminate coil set. 
Process as well as product are cov- 
ered by patents. ‘The electrical prop- 
erties of this material will be more 
fully dealt with in a later article in 
this series when the subject of mag- 
netic core material as a whole will 
be treated. 

Hot rolled strip, made from either 
basic open hearth or acid bessemer 
steel, may be obtained in different 
qualities, such as for forging or draw- 
ing, the buyer paying a standardized 
rate of extras over and above the 
base price for material of this sort. 
Such extras apply also when he buys 
on the basis of chemical specifications 
and when material is cut to specified 


lengths as well as to orders of less 
than 6000 pounds of any one size. 
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While hot-rolled strip comes in for 
divers uses in electrical manufactur- 
ing, chiefly so where it serves as a 
light structural member not requir- 
ing any properties beyond that, 
wherever cost limits do not absolutely 
prohibit it, cold-rolled strip is em- 
ployed. Cold-rolling, followed by the 
supplementary operations of anneal- 
ing, pickling and rerolling, when spe- 
cial grades are-required, impart to 
strip steel physical properties quite 
ditterent from that which result trom 
hot-rolling only. The visible differ- 
ence is the absence of scale and the 
smooth finish makes polishing pre- 
paratory to electro-plating and more 
elaborate finishing processes, simple 
and inexpensive. Cold-rolling, more- 
over, increases the density, hardness 
and tensile strength of the metal 
through a beneficial rearrangement of 
its grain structure. 

The base price of cold-rolled strip 
is about $12 per ton higher than that 
of the hot-rolled. 

Standard tempers in which cold- 
rolled strip is furnished are: No. 1 
lfard—for flat work and easy punch- 
ing; No. 2 Half-Hard—will take 
right angle bend across the grain; 
No. 3 Quarter Hard—will bend down 
upon itself across the grain and 
tairly well with the grain; No. 4 
Pinch Pass or Skin Roll, for tubes, 
moulding, etc.; No. 5 Dead Soit— 
ior drawing, difficult cupping and 
severe work, will bend down upon it- 
self both ways of the grain; and No. 
4 Extra Dead Soft. 

Cold-rolled strip is available in 
bright, hot or electro-galvanized, 
tinned or coppered finishes and with 
various forms of edges, some pro- 
duced by rolling and others by slitting 
with or without subsequent filing. 
like in the case of hot-rolled, there 
is in effect a list of extras that apply 
when width, thickness, temper, edges, 
finish or carbon content vary from 
the established standard base. Quan- 
tity differentials are the same as in 
hot-rolled. 

While the antecedents of hot-rolled 
strip go back to the days when hoops 
for barrels and ties for cotton bales 
were looked upon as among the steel 
industry’s most important products, 
the forerunner of cold-rolled strip 
was known under the name of flat 
wire. Wire is formed by drawing 
through dies, but a form of cold-roll- 
ing enters into the preparation of the 
wire rods for drawing, and this may 
in part explain why strip steel was 
first cold-rolled in New England wire 
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mills. Cold-rolled strip is available 
today in widths of 1,16 in. and even 
narrower, reminding one at this, the 
opposite extreme from the production 
of impressively wide strip, of its early 
associations. 

Just as chromium and chromium- 
nickel steels are obtainable in strip 
form, so plain nickel steel and vir- 
tually all other alloy steels can be 
rolled on strip mills. With the dif- 
ficulties that stood for years in the 
way of rolling silicon strip steel 
solved, all alloy steels that come in for 
electrical use can be rolled into strip. 
The sphere of utilization of strip 
steel, especially of the cold-rolled, 
im electrical manufacturing is steadily 
broadening. There is hardly any 
item in the long list of domestic ap- 
plances into which strip steel does not 
enter in one form or another. Much 
strip steel goes into electric clock 
housings. Electric office appliances 
and electric toys furnish other im- 
portant markets. But it is the aggre- 
gate consumption of strip steel in 
miscellaneous electrical uses, ranging 
from small pocket flashlight cases up 
to large panelboard cabinets, that is 
most impressive. 

Popular conception notwithstand- 
ing, steel isn’t just steel. A prominent 
steel producer testified at a recent 
Washington hearing that his com- 
pany, although manufacturing noth- 
ing but steel, made 45,000 varieties 
of steel products. Strip steel con- 
stitutes an important division with 
the number of varieties running per- 
haps not into the thousands, but cer- 
tainly into the hundreds. Of these 
more and more are being used in elec- 
trical manufacturing. In steel trade 
parlance one frequently hears mention 
of specialty mills by which term is 
meant rolling equipment necessary to 
turn out other than the industry’s gen- 
eral run of tonnage products. It is 
to the steel manufacturer who is not 
satisfied merely with having in his 
plant specialty mills for rolling strip 
for electrical uses, but who takes 
pride in being known as a specialist in 
this field, cooperating with the electri- 
cal manufacturer in the solution of 
his steel problems, that the latter 
looks as the logical source for the 
supply of his needs. 
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Sodium Lights 
Operate 
On A.C. 


NEW street lighting installa- 

tion, recently dedicated along 
Park Avenue in Port Jervis, New 
York, sets a precedent in this coun- 
try. It is the first ornamental type 
of installation of sodium vapor lamps 
for operation on alternating current. 
Twenty-five Westinghouse sodium 





vapor lamps are mounted 14 feet 
above the ground on hollow steel 
standards spaced 125 feet apart along 
the outer edge of the roadway, about 
six feet from the curb line. Nominally 
rated at 4000 lumens, the lamps are 
enclosed in heat-insulating vacuum 
cylinders resembling thermos bottles. 

Within the base of each post is 
mounted a special transformer, as 
illustrated, which operates on a 6.0 
ampere series primary circuit. These 
deliver, through the four-wire sec- 
ondaries up the posts, the two volt- 
ages required for the operation of 
each sodium lamp. The series cir- 
cuit is part of a straight A.C. sys- 
tem now feeding other series Mazda 
filament lamps from a standard au- 
tomatic tub transformer. A_ clock 
switch throws in the lamps at dusk 
and they burn until dawn. When 
in full operation the power con- 
sumed per lamp is slightly under 100 
watts and the overall efficiency of 
each lamp, including transformer and 
secondary wiring, is in the neighbor- 
hood of 40 lumens per watt, almost 
twice that of the corresponding metal- 
iic filament lamp. 
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IG. 1—Unit heater fan driven 
by a split phase motor with ceil- 
ing-suspension type of mounting. 


By 
J. B. Holston 
Wagner Electric Corp. 


HE original air-conditioning 
| sen so-called, consisted only 

of a fan to circulate the air. 
Subsequent development has resulted 
in the use of elaborate layouts of 
machinery including refrigeration 
compressors, washers, humidifiers, 
fans and blowers, and pumps. Since 
these accessories are motor driven it 
is in order to consider the character- 
istics of the motors applied success- 
fully to these drives. 

A complete air-conditioning system 
includes the following steps: 

(1) Air cleaning to remove par- 
ticles in suspension such as 
dust, dirt, soot, etc. 

(2) Cooling or heating the air to 
the proper temperature. 

(3) Humidification or de-humidifi- 
cation as required. 

(4) Treatment of the air for re- 
moval of odors or to change 
its chemical make up. 

(5) Movement of the air to the 
point required and circula- 
tion in the space being con- 
ditioned. 

The above operations make up the 
complete cycle whether the system is 
designed for a heating plant or a 
cooling plant or a combination of the 
two. These steps may be used sepa- 
rately or in combination as needed. 
Air treatment is found in process in- 
dustries such as rayon plants where 
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Best Types of 


MOTORS 
Air 


Conditioners 


Fic. 2—Typical speed torque 
and current curves of split 
phase motors. 
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humidity control is important. In 
some cases air movement alone is 
sufficient. The new Archives Build- 
ing in Washington has the air treated 
to prevent deterioration of records. 
These are but a few of the many and 
varied uses to which air-conditioning 
is being adapted. 

The motor driven apparatus used 
for this work falls into three classifi- 
cations : 


(1) Fans and blowers to move the 


air. : 

(2) Compressors to provide re- 
frigeration. 

(3) Pumps for circulating oil or 
water. 


In the fractional horsepower sizes 
single-phase motors are generally 
used. Fans and blowers have torque 


for 


requirements varying about as the 
cube of the speed resulting in low 
starting torque needed. Split phase 
motors serve this type of drive satis- 
factorily in the sizes %4 horsepower 
and smaller. Fig. 1 illustrates a unit- 
heater fan driven by a split phase 
motor. 

Fig. 2 gives a typical speed-torque 
curve of split phase motors. The 
starting torque of this type of motor 
is low and the starting winding will 
stand up only under starting periods 
lasting but a few seconds. Frequent 
starts should not be made because of 
over heating. Where possible the 
motor should be mounted in the air 
stream to aid in cooling the motor 
frame. 

Fig. 3 shows an exhaust fan driven 


IG. 3—Exhaust fan 
driven by a motor of the 
desk fan type. 
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by a shaded pole type motor similar 
to the motors used on desk fans. 

Good results in cooling a house that 
has an attic are obtained by placing a 
large ventilating fan in the attic wall. 
The hot air rising to the attic can be 
drawn out thereby dropping the house 
temperature noticeably. Split phase 
motors are used most often on the 
attic ventilators. 

Repulsion-induction motors are 
also used on fans and blowers par- 
ticularly on the sizes % horsepower 
and larger. Fig. 4 gives typical per- 
formance curves for this type of 
motor. 

The repulsion-induction motor is 
the best single phase type for all 
around service. It has high efficiency, 
low starting current, high starting 
torque and can be started and stopped 
frequently without damage. 

Fig. 5 illustrates a repulsion-in- 
duction motor driving an exhaust fan. 

Capacitor motors may be used on 
fans although at present their use is 
limited because of the increased bulk 
of the condenser and a somewhat 
higher wiring cost. Large size capac- 
itor motors may be used for quiet 
operation where three phase power is 
not available. 

Three phase motors are usually 
employed where the power require- 
ments exceed % horsepower. Squir- 
rel cage motors are used in most 
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Fr IG. 4—Left: Typical speed- 
torque and current curves 
of repulsion-induction motors. 


cases, unless variable speed is neces- 
sary. Slip ring motors are used where 
speed control is called for although 
the multi-speed squirrel cage motor 
is finding increasing use. Fig. 6 illus- 
trates a three speed squirrel cage 
motor driving an exhaust fan. 

Fig. 8 shows a typical performance 
curve of constant speed squirrel cage 
motors. 

Compressors for refrigerating the 
air usually are driven by repulsion- 
induction motors in the fractional 
horsepower sizes and constant speed 
squirrel cage motors in the larger 
ratings. 

Fig. 9 illustrates a three-ton com- 
pressor and Fig. 10 a smaller unit 
tor domestic installation. 

Small pumps for the circulation of 





1G. 5—Fractional 
horsepower re pul- 
sion-induction motor 
driving an exhaust fan. 


oil through air cleaners may be driven 
by split phase motors if the starting 
torque required is low. Otherwise re- 
pulsion-induction motors are recom- 
mended. These units are ordinarily 
fractional horsepower installations. 
Water pumps of the centrifugal type 
require repulsion-induction motors in 
the small sizes and squirrel-cage in 
the larger ratings. 

Fig. 11 illustrates a fractional 
horsepower repulsion-induction 
motor driving a water pump. 

Several air conditioners are being 
offered today that are self-contained. 
Usually a compressor, blower and 
pump are provided, each driven by 
a suitable motor. It has not been 
found practicable to drive all the 
equipment by means of a single 
motor. The fan or blower, for ex- 
ample, may be running continuously 
while the compressor may operate 
intermittently. 

Desirable features of motors for 


IG. 6—Left: Exhaust 
fan driven by a 112 hp. 
1200/900/600 r.p.m. squir- 


rel-cage motor. 


1G. 7—Below: Exhaust 

fans driven by 5 hp. 

constant speed squirrel- 
cage motors. 
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ditioninge service are as fol 


Quiet operation is important 
in almost every installation. 
Motors should be designed 
with protection for the wind 
ings in the way of enclosures 
or guards. Some city codes 
that single phase 
have a maximum 
frame opening of 3% m. 

Oil 


require 


motors 


reservoirs should be large 
enough to contain a supply of 
ol sufficient for a year or 
more as experience has shown 
that motors are often neglected 
this long. 

Electrical characteristics 
should include high efficiency, 
and starting currents within 
acceptable limits. 


Votor mountings must be of 


the type best adapted to the 
driven machine. Typical 
mountings im use today in- 


Standard horizontal 


ase. 
(a) For direct con- 
nection. 
(b) lor belt drive. 


Vertical shaft. 
(a) Flanged end bell. 
b) Tripod or : 
base. 


c) Wall mounting. 


ring 


a) 


Resilient mounting for 
exceptionally quiet op- 
eration. 


jor 


/) Flange mounting 


direct drives. 


fn 


Barrel frames without 
feet. 








iG. 8—Left: Typical 
speed - torque and 
current curve of con- 
stant speed squirrel- 
cage motors. 





Almost without exception the con- 
trol equipment used with motors for 
air-conditioning is automatic. It is 
recommended that wherever prac- 
ticable suitable protection for the 
motor be included. Devices are now 
available at low cost which disconnect 
the motor from the line under exces- 
sive over load and their use is strone- 
ly recommended. 


Starting |Full load 
torque in %| Effici- 


HP} Type _|of full loadjency % 


150 
200 


56 
52 


500 55 
448 6142 
150 63 


1 Split phase 
/8 |Split phase 
Repulsion- 
induction 
Capacitor 
Split phase 
Repulsion- 
induction 
Capacitor 
Split phase 
Repulsion- 
induction 71 
Capacitor 67 


510 
460 
80 


62 
63 
65 





IG. 11 — Fractional 

horsepower repul- 

sion-induction motor 

driving a centrifugal 
pump. 





1G. 9—Above: Three 
cylinder compressor 
for air conditioning 
service driven by a 3 
hp. motor to provide 
refrigeration for air- 
cooling. 


1G. 10—Left: Twin 
cylinder compressor 
driven by a single phase 
motor for refrigerating 
air on connection with 
a warm air furnace in- 
stallation. 


NOTE 


IR conditioning as an important 

future requirement for the 
brewing industry was recently sug- 
gested in a paper presented before’ 
the A. S. M. E. in New York. It 
was also stated that about one-quarter 
ton of refrigeration is now required 
for every 31-gallon barrel of beer 
that is brewed; also 1% kw. of elec- 
trical energy and 800 lbs. of steam. 


Seventh Annual 


NEMA 
Issue Next Month 


Many Special Features as: 


An _ Eight-Page Graphic Section in 
Color showing the production record 
of the past six years in Buildings, Ma- 
chinery, Transportation and Electrical 
Equipment — with a Forecast of the 
Probabilities of the Immediate Future. 
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HE applications for die castings 

in the construction of household 

and electrical appliances have 
shown a steady increase during the 
past few years as a result of the defi- 
nite fabricating economies they offer 
the manufacturer and the broad lati- 
tude of expression they afford the 
designer. Through their use, a de- 
sired effect can usually be obtained 
in a smaller number of operations 
than when other metal working proc- 
esses are employed ; an appliance may 
be produced with fewer parts be- 
cause the die casting process permits 
the integration of varied and sundry 
shapes which otherwise would have 
to be riveted or welded together. 
Fabricating and assembly costs, there- 
fore, are lower. Machining—always 
an expensive item—is practically, if 
not entirely, eliminated, and finishing 
costs are greatly reduced because of 
the smooth surfaces a die casting 
presents. 

There are, of course, different types 
of die castings, and these may be 
classified according to the metals 
from which they are made. In gen- 
eral, lead, tin, zinc and aluminum are 
used as the base metals for the vari- 
ous die casting alloys, but the cast- 
ings made from the alloys of the 
four metals differ materially in their 
physical and chemical properties. The 
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Die Casting 





Aluminum 


Development of technique of cast- 
ing this metal pushes size limita- 
tions further into the background. 


ASHING machine 
shaft and agitator 
cast in one piece. 


aluminum alloys are commonly used 
where one or more of the following 
characteristics are requisites for the 
casting in question: light weight, 
strength, permanence ; of dimensions 
and shape, superior corrosion resist- 
ance and ability to withstand com- 
paratively high temperatures. 

A vacuum cleaner, for example, 
would fail in its appeal to the house- 
wife if it were hard to operate as a 
result of excessive weight. Alumi- 
num die castings, therefore, are em- 
ployed in its construction, since their 
lightness materially reduces the ele- 
ment of fatigue and makes vacuum- 
ing a comparatively simple task 
Light weight is equally as important 
when it comes to the movable parts 
of a washing machine, for inertia 
must be minimized for efficient opera- 
tion. Portable drills, grinders, cal- 
culators, controllers, recorders, mix- 
ing machines, electric whisk brooms, 
floor waxers and numerous other 
household and electrical appliances 
are largely designed around alumi- 
num die castings, since in each case 
their lightness proves a distinct asset. 

While occasionally it may be possi- 
ble to approach the weight of alumi- 
num die castings in die castings of 
metals with higher tensile properties 
by reducing their section thickness, 
the lightness of aluminum die castings 


By 
D. C. Hobbs 


Engineer 
Aluminum Co. of America 


results from the low specific gravity 
of the metal. It is not accomplished, 
therefore, at any sacrifice in rugged- 
ness and rigidity such as a reduction 
in the thickness of the section might 
entail. 

Where an appliance is required to 
function at elevated temperatures, as 
in the case of an electric iron or 
mangle, many of the parts are com- 
monly die cast in the aluminum alloys. 
The heat conductivity of the metal 
is extremely good and, with its com- 
paratively high melting point, the use 
of aluminum die castings for ironer 
shoes is at once apparent. And, in 
aluminum, there is no danger of the 
heat from the element and the steam 
from the clothes distorting the shoe, 
for aluminum die castings possess a 
permanency of dimensions and shape 
that cannot be obtained in die cast- 
ings of the other metals. 

The die casting technique devel- 
oped for aluminum, as well as the 
principles of die design and construc- 
tion, has made it possible to produce, 
each year, larger castings. Size limita- 
tions within bounds of reason, there- 
fore, have little or no significance. In 
general, a casting 20 x 15 x 9 in. ap- 
proaches the upper limit in size, 
although dimensions in one direction 
may exceed these; in fact, castings 
have been produced on a commercial 
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No Part Is 
To Be 


N this page: 1—Brush housing for floor- 

shaver. Note lap joint in edge. 2—Sus- 

] pension ring for hairwaver, 20 ins. diameter, 

weight 2 Ib. 3—Parts for a fruit juicer. 4— 

All aluminum automatic washing machine 

wringer. 5—Aluminum waffle mold needs no 
grease. 








4 All photos by Aluminum Co. 
of America. 
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Too Complex 
Die Cast 


Ductility, strength and heat conduc- 








tivity combined with lightness and S 
appearance make aluminum highly 
adaptable for appliance parts. 
9 











N this page: 6—Intricate die-casting of 
code and bailing mounting bracket of 
telegraph machine. 7—Weather resistant 
floodlight. 8—Low clearance, oval-base, hand 10 
telephone set. Base, cradle, plunger and case 
(9 and 10) are aluminum die-castings. 





Electrical Manufacturing, April, 1934 


basis which are more than 40 in. in 
length, and castings of 25 in. are not 


uncommon. 

The thickness of an aluminum die 
casting depends somewhat on its de- 
sign and shape. In castings 8 x 10 in. 
in size, thicknesses of 0.70 in. to 
0.090 in. are quite common; while, 
in castings less than six inches in 
length or width, these may be reduced 
to 0.050 to 0.065 in. Tolerances of 
plus or minus 0.0015 in. per lineal 
inch are regularly maintained on com- 
mercial castings, although it is pos- 
sible to adhere to even smaller toler- 
ances in specific cases. 

The designer using aluminum die 
castings has an unusual opportunity 
to obtain extremely effective results, 
since a large number of finishes have 
been developed for aluminum and 
decorative details can be faithfully 
reproduced in the castings themselves. 
The “as-cast” finish proves satisfac- 
tory for certain purposes, but if a 
more uniform finish is desired, while 
still retaining the natural luster of 
aluminum, the castings may be acid 
dipped, ball burnished, polished, or 
scratch brushed. 


An acid dip will remove all foreign 
materials from the surface and give 
it a clean, fresh appearance, thus pro- 
ducing a frosted or matte effect. Ball 
burnishing or polishing is an eco- 
nomical means of producing a bright 
finish, while the use of a scratch 
brush will impart to the surface a 
satiny sheen. 

Painting and lacquering, of course, 
offer unlimited possibilities for color 
effects, but not for metallic color 
effects. These may be obtained either 
by plating with the common plating 
metals, such as nickel, brass, chrom- 
ium and silver, or by the use of the 
Alumilite process which also produces 
an unusually hard surface having a 
high degree of resistance to abrasion. 
The Alumilite process consists of 
electrically oxidizing the surface of 
the casting and impregnating the 
oxide film with organic dyes or min- 
eral pigments. A_ semi-translucent 
surface, which is decidedly metallic 
but in any desired color, is thus ob- 
tained. 

The applications for aluminum die 
castings are by no means limited to 
household and electrical appliances, 





a few of which have been mentioned 
by way of illustration. The accuracy, 
uniformity and superior surface fin- 
ish of die castings, combined with the 
lightness, strength, corrosion resist- 
ance and other desirable character- 
istics of aluminum, have influenced 
the use of aluminum die castings in 
practically all branches of industry. 
They are, indeed, a solution for many 
design problems, and it is not at all 
surprising to find that many products, 
today, are being redesigned around 
aluminum die castings. 
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Screw Machine Products 
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llumination Values of 


Organic 
Plastics 


By 


Alfred Paulus and G. Scott Woodside 
Westinghouse Lamp Co. 


HE growing use of plastics for 

luminous architectural elements 

indoors and for lighting fixtures 
has made a study of their possibilities 
and limitations desirable to the archi- 
tect and the illuminating engineer. 
e Based on a technical paper given at the 27th 
annual convention of the Illuminating Engineer- 


ing Society at Lake Delavan, Wisconsin, Aug. 28- 
Sept. 1, 1933. 
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DIFFUSION PROPERTIES OF PLASTICS COMPARED TO GLASS 











PERCENT OF AXIAL BRIGHTNESS 


Manufacturers divide plastics into 
two groups depending ‘upon the 
processing required to form the fin- 
ished product. Those in the thermo- 
plastic group may be formed many 
times into definite shapes by the ap- 
plication of heat and pressure, while 
those in the thermosetting group 
after being once molded and cooled 





cannot be changed by additional heat 
or pressure. 

A list of the general classes and 
specific products together with a table 
of properties follows. 

For practical use it is more con- 
venient to classify plastic materials 
in terms of light-transmitting proper- 
ties as clear, diffusing, and opaque. 
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1. Clear—those plastics which 
transmit light without any sensible 
diffusion. 

2. Diffusing—those plastics which, 
by means of a cloudy composition 
or by means of surface treatment, 
diffuse all or part of the incident 
light. 

3. Opaque—those plastics which 
transmit an inappreciable amount of 
light or none. 

Practically all of the organic plas- 
tics may be produced in the clear 
form and find application as lamina- 
tions for shatter-proof glass, for win- 
dows, in chemical plants and _air- 
planes, for decorative displays, and 
for photographic film. As noted in 
Table 1 some of these plastics trans- 
mit ultraviolet radiation, and are 
therefore of interest as window ma- 
terial for sun parlors and sanitariums. 
No doubt they will some day figure 


Table 1—Qualities 
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Asbestos Filler | Forraldehyde 


Molding qualitics Very Good Excellent Good 
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with glass in regard to diffusion. 
However, it is only fair to differenti- 
ate between the quantities of light 
transmitted by the different materials 








e 
Table 1|—Transmission Factors 
| Samples Range in 
Material | Condition Mfr. Tested | Transmission 

Cellulose Acetate | c | D 21 02 to .42 
Cellulose Acetate | E e 2 23 to .40 
Cellulose Acetate PO | B 15 to 33 
Cellulose Acetate Clou E 16 
Urea-Formaldehyde Cloud A 3 to 35 
Urea-Formaldehyde | Clo F 55 
Casein-Formaldehyde | Cloudy G 46 
Solid Opal Glass Cl | a 34 to .60 
Flashed Opal Class G 40 to 68 
Cellulose Acetate Configurated | D 2 to .82 
Cellulose Acetate Etched | C 2 70 to .80 
Acid Frosted Glass One 73 
Double Ground Class 60 





Note: Light source used had color temperature of 2859° Kelvin 


prominently in lighting fixtures de- 
signed to provide artificial sunshine 
for offices and homes. Tests show 
the permanence of the ultraviolet 
transmitting qualities for a sheet of 
vimilite 

Diffusing properties may be incor- 
porated in plastics by two methods: 
first, by the addition of pigment 
which produces a cloudy appearance 
similar to that of opal glass; and, 
second, by means of surface treat- 
ment such as acid etching, sandblast- 
ing, or by the impressing of config- 
urations. 

Since organic plastics resemble 
glass in appearance and illuminating 
properties they are suitable for simi- 
lar uses. The diffusing properties of 
several glasses and plastics are com- 
pared on page (—). As may be seen 
{rom these curves, plastics can easily 
duplicate the results to be obtained 
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The wide variation in transmission 
noted in Table II is due to the kind 
and quantity of pigment used, as well 
as the actual size of the pigment par- 
ticles. Now the transmission of the 
cloudy-type plastic depends upon the 
thickness as numerous tests have de- 





| | Opecue to | Opaoue to 
| Opeoue to pacue te } trenelucent 
| trarepsrent traneperent \(xoliea fore) | tPeneperent 


monstrated. In general as the diffiu- 
sing property is increased the trans- 
mission is reduced and the reflecting 
properties increased. 

Novel displays and unique decora- 
tions in lighting installations may be 
obtained with diffusing plastics where 
the temporary nature of the installa- 
tion does not warrant expensive glass 
forms. Different color combinations 
may be produced by using colored 
lamps behind white diffusing mate- 
rial. Diffusing plastics can also be 
used for lamp shades, wall brackets, 
and built-in lighting for buildings. 

Plastics which transmit little or no 
light fall into the opaque class and 
serve as good reflecting media. The 
reflecting properties of plastics and 
of other materials commonly em- 
ployed in lighting fixtures are com- 
pared in Table III. An analysis of 
this table suggests that plastics may 
be widely employed as_ reflecting 
equipment in indirect portables, sus- 
pended coves, and indirect bowls. A 
candlepower distribution curve for 
an indirect bowl of a plastic material 
shows an entirely satisfactory intens- 
ity and breadth of distribution as 
compard with glass. 





Table I11—Reflection Factors 














Samples Range in 
Material Mfr. | Tested Reflection 
Cellulose Acetate D | 22 41 to 92 
Cellulose Acetate a 12 46 to 63 
Cellulose Acetate B 3 46 to 52 
Cellulose Acetate E > 
Urea-Formaldehyde A e 48 to 8 
Urea-Formaldehyde F 44 
Casein-Formaldehyde G 50 
Magnesium Carbonate 98 
White Plaster 85 
Porcelain Enameled Stee! 75 
Aluminum (polished 68 





See 


ee} 


Thermoplastic Types 


Chemical Classification 
Cellulose Nitrate 


Cellulose Acetate 


Vinyl Resins .. 
Styrol Resins 


Phenol-Formaldehyde 


Casein-Formaldehyde 


Clycerin-othalic acid products peepee, 


Maen 


The temperature which the mate- 
rial will withstand is an important 
consideration in the use of plastics 
as lighting equipment. The relation 
between temperature, lamp wattage, 
and the distance between lamp and 
reflector is shown in Fig. 5. The 
material used was a white translu- 
cent 30-gage plastic having an ab- 
sorption factor of .16, a reflection 
factor of .48, and a transmission 
factor of .36. These figures of 
course apply to the particular set-up 
as shown which illustrates one of the 
worst conditions that might be en- 
countered. Had the equipment been 
reversed, that is, the lamp placed 


Specific Products 
. Celluloid 

Fiberloid 

Pyralin 


5 Feb tytn ae Fibestos 


Plastacele 

Lunerith 

Tenite 
arin Vinylite 


sb heey pied (No special product) 


ye hee on Bakelite 
Plaskon 
Micarta 

Szgien dow (No special product) 


icles (Glyptal) 


above the reflector as would occur in 
a suspended cove, the temperature 
developed would have been just one- 
third as high. 

Of particular interest is the fact 
that the light weight of the material 
permits the design of a much lighter 
supporting framework. This item of 
weight is also an important factor in 
reducing shipping and handling costs. 

3ecause of their good molding 
qualities and because they can be 
made in a wide range of reasonably 
stable colors, organic plastics are al- 
ready being used for many applica- 
tions, such as_ switchplates, outlet 
receptacles, and hangers for fixtures. 


Electric Rocking Furnace 


N the furnace pictured the arc is 

struck between two horizontal elec- 
trodes, the metal not being a part of 
the electrical circuit. The rocking 
feature provides for automatic wash- 
ing of the inner refractory surface 
so that the lining of the furnace is 
continually giving up heat to the 


metal itself, thus effecting unusually 
high thermal efficiency and avoiding 
excessive refractory punishment, 
while precise control of the rate and 
degree of heat application avoids the 
danger of localized over-heating with 
the hazardous consequences involved. 
An automatic reversing switch pro- 
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vides for variable control of rocking 
as desired during the entire melting 
period. The rocking motion is 
claimed to produce thoroughly homo- 
geneous metal showing improved 
grain structure and uniform tem- 
perature throughout. The cut shows 
an installation of type LMS—250 
pound capacity, and type AA—750 
—1000 pound capacity furnaces, both 
made by Detroit Electric Furnace Co. 

Besides its use for non-ferrous 
metals and alloys the furnace is also 
commercially employed in producing 
gray iron by three distinct methods ; 
cold melting, duplexing and by syn- 
thesizing from steel scrap. In addi- 
tion to producing irons of high 
tensile strength, several of these fur- 
naces are engaged in turning out 
very soft highly machinable iron and 
are also used to reclaim low-priced 
steel scrap producing from such ma- 
terial a high quality gray irgn. Among 
the typical castings made from dense 
soft iron melted in this furnace are 
small and large piston rings, electric 
fan bases, electric motor ends and 
small machinery parts. Malleable 
iron, stainless, heat-resistant and al- 
loy steels are also produced, also heat 
treated cast-iron products, nickel and 
nickel alloys, chromium—copper— 
tungsten iron alloys. 

Melting speed is at the rate of 20 
to 40 minutes per heat, depending 
upon furnace size, nature of alloy, 
etc. Power consumption averages 
300 k.w.h. per ton with 3% to 4 
pound of electrodes consumed per 
ton of metal melted. The average 
lining performance is said to be from 
500,000 to 5,000,000 pounds. 


An Idea for Some Manufacturer 
By Frank A. Reynolds 
AS ingenious preacher in Colorado 

has arranged a beautiful class 
register for his church’s Sunday 
school which is both attractive and 
useful. The Sunday school in his 
church has nine classes, and different 
colored electric lights register the 
standing of the different classes. 

For instance, if Class No. 1 has 
an attendance of fifteen and they 
have any increase, they are entitled 
to a green light. If Class No. 3 has 
an attendance of twenty and they 
have less than that number, they get 
a red light. If Class No. 5 has an 


attendance of ten and holds that num- 
ber, they get a white light. 
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South Bend 


in 


Lathe Drives 


Y employing an unusual form of 

motor mounting, the designers 

of the South Bend Underneath 
Belt Motor-Driven Lathe have 
achieved a maximum of compactness 
heretofore unknown in belt driven 
lathes and at the same time have 
developed a machine which is silent in 
operation and highly accurate in per- 
forming machining operations. 

The lathe is a self-contained unit 
with the motor-drive mechanism en- 
tirely enclosed in the cabinet leg, 
uncer the headstock. This particulat 
design was selected for four reasons. 
First, the design is exceedingly com- 
pact so that a minimum of floor space 
is taken up. Second, by placing the 
motor-drive mechanism below the 
lathe bed, there are no obstructions 
limiting the vision of the operator. 
Third, there are no exposed belts, 
pulleys or gears, thus making the 
lathe exceptionally safe in operation. 
Fourth, the drive developed is a 
down-pull belt drive which insures 
the delivery of maximum power with- 
out vibration or chatter and without 
disturbing the accurate alignment of 
the lathe spindle over long periods of 
continuous use. 


How the Motor is Mounted 


The motor mounting is somewhat 
unusual on account of the space 


ULL side view of the lathe with the motor 
and control built into the left pedestal. 
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By 
John H. Sheehan 


Technical Service Department 
South Bend Lathe Works 


limitations and because of the neces- 
sity of providing for slack in the driv- 
ing belt for changing spindle speeds. 
As will be seen in an accompanying 
illustration, a cradle was designed 
that would carry the motor and driv- 
ing pulley mechanism so that it could 
be mounted within the cabinet leg, 
directly beneath the headstock spindle. 

This cradle is pivoted inside the 
cabinet leg in such a manner that 
the weight of the motor and driving 
mechanism supplies the greater part 





oi the tension needed for the driving 
belt. Adjustable stops are used for 
regulating this tension. 

The motor itself is mounted in an 
inverted position, on the under-side of 
the cradle assembly. Therefore, when 
the cradle is shifted up, by means of 
a control crank, so that the belt may 
be shifted, the motor is also moved 
upward for a distance of about two 
inches. 

This motor, which powers the lathe, 
is a 1200 r.p.m. instantly reversing, 
constant speed d.c. motor. Speed 
changes in the lathe are made through 
using cone pulleys, instead of elec- 
trically, because of the inability of 
many variable speed motors to main- 
tain accurate speed ratios under 
variable load conditions. 

This is easily understood when it 
is reflected that a lathe may bé used 
one minute for a heavy hogging cut 
and the next minute for chasing a 
very fine screw thread—both at the 
same r.p.m. 

The motor is conveniently access- 
ible for oiling and for servicing, if 
any is required, through the wide 
door in the cabinet leg. The motor 
is protected from oil, dirt and chips 
by the cabinet leg and is ventilated 
by side louvres in the cabinet. As 
regards bearings used with the motor, 
they. are of the conventional sleeve 
type. 


Reason for Belt Drive 


Leather belt drive is used to 
drive the lathe spindle. Multiple V- 
belts transmit the power from the 





motor to the lower drive cone pul- 
ley. From the drive cone pulley, 
power is smoothly and evenly trans- 
ferred by direct belt drive to the head- 
stock cone pulley, which drives the 
spindle. 

The reason why the belt type of 
drive is used is because practically 
all the lathes are used for fine tool- 
room work, for precision manufac 
turing operations and for laboratory 
and maintenance work where a very 
close degree of accuracy must be 
maintained. For this purpose, the 
belt drive is a most satisfactory 
method of drive because of its re- 
siliency and inherent ability to ab- 
sorb shocks and vibration. Possibility 
of any chatter is consequently at the 
very minimum. 

Control for this lathe is provided 
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RONT cut- 
away 
pedestal at 
left; and end 
view at right, 
showing drive. 


of 


by means of a conveniently located 
switch, the drum-type reversing 
switch being used as regular equip- 
ment. Location is such that the oper- 
ator may readily control the power 
while closely watching the work, with- 
out moving from his working posi- 
tion. On special order, push buttons 
with magnetic control panels of vari- 
ous types are used. 

As regards the mounting of the 
regular drum-type controller, it is at- 
tached to a special, hollow cast iron 
bracket—or tubular bracket, as it is 
called—which serves the double pur- 
pose of carrying the controller and 
also of enclosing the wiring which 
goes from the control switch to the 
motor. This holding bracket was spe- 
cially designed so that the lower por- 
tion of the bracket is itself an outlet 








box where connections are made in 
the wiring to the control switch and 
motor. 

From the outlet box at the base 
of the switch bracket, a flexible con- 
duit carries the wiring to the driving 
motor. The conduit enters the cabinet 
leg from the rear, passes under the 
motor and finally is connected to the 
motor outlet box at the front of the 
motor, where it is conveniently ac- 
cessible through the cabinet leg door. 

Flexible conduit is used to carry the 
wiring from the control switch 
bracket to the motor to permit the 
raising and lowering of the motor 
drive assembly—-so that the driving 
belt may be shifted. Sufficient slack 
is left in the conduit to provide for 
this movement without injury to the 
wiring. 

When push button control with 
magnetic panel is specified on the 
lathe, the regular tubular bracket is 
used to mount the push button sta- 
tion. The wiring is carried from the 
push button switch to the megnetic 
panel, located directly on the rear face 
of the cabinet leg. From there the 
flexible conduit is used to carry the 
wiring on to the motor. 


Belt Shifting for Speed Changes 

Shifting of the driving belt for 
speed changes is conveniently ar- 
ranged for. The lathe is stopped and 
the cover over the spindle cone is 
opened. Then the belt release lever, 
or crank is pulled up. This lifts the 
motor drive mechanism two inches 
and provides sufficient slack in the 
belt so that it can be slipped from 
one step of the cone pulley to an- 
other. It is not necessary to open the 
door in the cabinet leg. 

A large range of spindle speeds are 
thus provided for. Eight changes of 
speed are available in the 13-in. swing 
size lathe shown with this article, 
namely, 23, 36, 55, 86, 162, 253, 385 
and 605 r.p.m. 

Separate adjustments for the flat 
leather driving belt and for the motor 
V-belts are permitted by tightening 
or loosening separate adjusting nuts 
which are easily accessible. 

Operation of this lathe is conven- 
tional but the design provides greater 
convenience and safety for the op- 
erator and gives to the lathe itself an 
unusual degree of quietness, power 
and accuracy. 


ELT release crank is at A, (right) to operate 

the lathe; B, to shift cone belt and C, to 

adjust cone belt. L (left) is a screw tightener 
for motor V-belts. 
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Electrical Design UT in Ohio there has 


been constructed by one 
Takes Charge of the leading electrical 


manufacturing companies a 

house, designed around elec- 
trical power operation of all the housekeeping and home 
equipment functions to which that power can be applied. 
It is lighted and heated by electricity. Its sliding doors 
are operated by push-buttons. Presumably its windows 
could be opened and closed in the same way. 

The water for domestic use is heated electrically by 
reverse refrigeration and its atmosphere conditioned by 
direct. Cooking, dish washing, laundering, refrigeration, 
food service, cleaning—all the laborious chores—are per- 
formed by electrically operated appliances. Garage doors 
are opened by radio from the owner’s car as it approaches 
home. Time-delay relays turn lights on and off after a 
few minutes interval. Altogether the connected load 
is 87 K.W. 

All the labor-saving and convenience devices can never- 
the-less be included in a $12,000 overall cost. 

sut the striking point is that the designers have recog- 
nized the electrical framework to be sufficiently important 
to dictate the details of construction of the house—as an 
integral part of it, not as a collection of miscellaneous 
pieces of equipment, to be fitted into a structure built 
without regard to their requirements. 

The result will be epoch making. 

For this is a long stride forward in the direction of 
redesign of innumerable structures, machines, ‘processes 
and facilities to serve human needs made possible by the 
direct application of electrical energy without mechanical 
intermediaries. 

It heralds a new era in design. 

Machinery, for example that used in textile mills, has 
assumed its present complex and cumbersome forms, not 
because those forms are necessary to execute the func- 
tion: of the machines but because they are designed for 
the application of outside mechanical energy at one point 
only, the driven pulley. Thence the energy had to be 
transmitted by chains, shafts, gears, belts to all the mov- 
ing parts. 

This is no longer necessary. 

We can drop all the mechanical contrivances and link- 
ages and mount individual small motors on each process 
shaft or movement and synchronize and control them 
so that they give a flexibility or uniformity of operation 
far more efficient than the old train of mechanisms— 
and at a lower first cost. 


In the new struggle to cut machine costs, the wise 
manufacturer of processing equipment may well pause, 
first, to rid himself of preconceived notions of design 
derived from mechanical traditions; second, to consider 
only the functional requirements of his machines and, 
third, to apply as many local electrical units as may be 
necessary to accomplish them. 
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Editorial 


The Ohio house is a symbol and a precedent. 
Machine designers may profitably study the lesson it 
brings and apply it to their own products. 





T the time of this writing 
there are pending in 
Congress two Labor Bills. 
One, the Wagner Bill (5- 
2926) is before the Senate 
Committee on Education and Labor; the other, the Con- 
nery Bill (H.R.-8423) is before the House Committee 
on Labor. 

On March 21st, the National Electrical Manufacturers 
Association sent out a printed appeal to “All Members 
of the Electrical Manufacturing Industry” to communi- 
cate their disapproval of the Bills (if they did disap- 
prove) to their Senators, Representatives and Members 
of the Congressional Committees. 

The statement of the Board of Governors of NEMA 
digests some of the more objectionable features of the 
bill. We may pass over all the objections, (a copy of the 
statement may be obtained from the Association, 155 
East 44th St., New York City) to arrive at this one: 
Title II of the Bill creates a permanent National Labor 
Board of seven members—three representatives of the 
public, at $10,000 a year apiece and two, each represent- 
ing employers and employes at $25 a day and expenses. 

\ll are appointed by the President subject to confirma- 
tion by the Senate. 

So far, so good. But according to the statement, the 
Board can do these things: Exercise its powers within or 
without the United States; permit any of its members 
to sit on a case irrespective of any member’s connection 
with the “initial steps of the proceeding” ; prevent unfair 
labor practices, which obstruct commerce or have led or 
tend to lead to such obstruction; summon witnesses to 
appear on twenty-four hours notice; amend the com- 
plaint at any time; disregard and be unbound by the rules 
of evidence; reopen cases at will; demand performance 
of its orders even if a case has been carried to a district 
Court unless the Court shall stay them; be free from 
Court injunction; require Government Departments to 
furnish relevent information despite statutory provision 
to the contrary. 

Now, whatever the merits or demerits of the Bill itself 
may be, we submit that the above provisions, if they be 
as stated, warrant the most determined opposition of all 
earnest thinking persons to whom the Constitutional 
safeguards of what is left of our Freedom are still 
precious. 

It is inconceivable that the Wagner Bill or its com- 
panion, the Connery Bill, which makes “unfair labor 
practises” criminal, shall pass in their present forms. 
Nevertheless those, who object to them, should make 
their objections vocal. 


National Labor 
Legislation 


Morgan Farrell. 
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ine Kinds of 


and 


Their Electrical Uses 


By 


Francis A. Westbrook, M. E. 


APER of 


various kinds is used 

in large quantities by electrical 

manufacturers in a great variety 
of products. In some cases the paper 
is used by itself; in others constitut- 
ing by far the larger proportion, in 
connection with some other product. 
But whatever the combination or 
whatever the ultimate product, it is 
always as an insulating material. 
While it is hardly practicable to list 
all of the uses of paper and to give 
the corresponding details as to the 
kind and quality employed in all the 
many electrical products in which it 
appears, it is easily possible to dis- 
cuss a sufficient variety of applica- 
tions to give a very good idea of its 
importance in the electrical industry. 


One of the first instances that 


comes to mind is the dry paper in- 





sulated telephone cable. This paper 
is wound around each conductor and 
every effort is made to keep it dry 
in order to have as low mutual capa- 
citance as possible, between the two 
conductors of each pair, of wires. 
There is no impregnating material 
used here. Formerly old rope paper 
was used for this purpose or paper 
made of old rope plus a small pro- 
portion of cotton. Recently, however, 
the paper insulation has been applied 
to the telephone cable conductors in 
the form of kraft wood pulp, coming 
directly from the beater without siz- 
ing or loading to a sort of paper 
machine of the cylinder type. The 
cylinder is divided into sections in 
which the bare wires pass and, as the 
cylinder revolves the wires are cov- 
ered with pulp in the form of narrow 
sheets, which are then passed 
through polishers to trim the 
covered conductors so as to pro- 
duce a uniform 
In other words the paper is 
made around the conductors 
instead of being made in a 
separate operation and then ap- 
plied. Sixty wires can be in- 
sulated at one time in this way. 
Of course important savings 
result from the elimination of 
several operations and the fact 
that kraft pulp is lower in cost 
than manila rope paper. This 


cross-section. 


PULP insulated cable 

having 1818 pairs 26 
A.W.G. wires. It is used for 

telephone work. 












ACH of these conductors is 

insulated with 297 mils oil- 

impregnated wood-pulp paper and 

enclosed in perforated copper 

shield. The whole has a paper 

‘ filler, steel tape winding and lead 
sheath. 


development actually called for a new 
technique but it has gone far beyond 
the experimental stage and thou- 
sands of miles of lead covered, 
pulp insulated telephone cable are 
now in service of 11 to 1818 pairs, 
24 and 26 A.W.G. In addition to 
being economical kraft wood pulp 
makes a paper that is durable and has 
good mechanical strength. 

Another very large field in which 
paper is employed is for the insula- 
tion of power cables. Pure manilla 
paper is mostly used for this service 
and it is impregnated with mineral 
oil. There is a decided difference 
between the requirements of power 
cables and telephone cables. The 
latter need as much air in them as 
possible to keep down the capacitance. 
With power cables, especially those 
of higher voltage, it is essential to 
exclude air on account of the corona 
effect which rapidly deteriorates the 
insulation. Even if the voltage is 
not high enough to cause serious cor- 
ona the presence of air deteriorates 
the impregnating compound. It was 
found in Chicago that lighter oils had 
the effect of increasing the carrying 
capacity of 13Kv cables some 50 
per cent. The paper is applied to 
the. conductors in the form of strips, 
or tape, which is wound around it by 
machinery as tightly as possible. 

Another use for dry paper insula- 
tion, of the pure manilla variety, is 
for transformer coils where the lat- 
ter are immersed in oil. Of course 
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Aer is a general view of pulp insulating 

plant. Take-up and dryer are in left 

foreground; polishers and wet machine at 

right center; wire supply and pulp prepara- 
tion in back. 


the paper is applied to whatever thick- 
ness is required by the voltages which 
are to be encountered and is easily 
controlled. 

One of the greatest uses of paper 
is in connection with synthetic resin 
varnish bonded products. Bakelite 
is one synthetic resin varnish. Sheets 
of paper are coated on one side with 
Bakelite, or its equivalent, and lamin- 
ated products are made from this by 
pressing a number of such sheets to- 
gether under a high pressure and 
heat which melts the Bakelite enough 
to bond the laminations together. 
This is called by various names. It 
machines like steel, has very low 
moisture absorbing properties, and 
it may be made with very high dielec- 
tric strength at high temperatures. It 
is used for transformers, high tension 
switch gear and many other applica- 
tions. It can be made in almost any 
shape, such as tubes, blocks, etc. 

In the form of tubes for radio 
work and other cases where the volt- 
age is not high it is equally good, 
but in such applications it is not neces- 
sary to provide for very great elec- 
trical strength. 

Synthetic varnish bonded products 
in laminated form are, furthermore, 
used for terminal boards, barriers in 
transformers, lifting and operating 
links in high tension switchgear and 
radio equipment. In the form of 
tubes and cylinders it is used par- 
ticularly for insulation between the 
high and low tension windings of 
transformers and for the lead-in 
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Photos Courtesy Bell 

Telephone Laboratories 

and Habirshaw Cable 
& Wire Corp. 


terminal bushings. An _ interesting 
development of this is the condenser 
type of high tension bushing consist- 
ing of a thick wall of tubing with 
concentric layers of metal foil spaced 
so as to provide for a uniform poten- 
tial gradient throughout the thickness 
of the bushing. 

Paper board tubes bonded with nat- 
ural resin and shellac are also used 
for transformer insulation. The 
temperature at which the transformer 
is to operate must be taken into ac- 
count as various grades of this type 
of paper board are made which are 
designed for different temperatures. 

In all of these laminated paper 
products it should be borne in mind 
that the amount of water absorption 
depends largely on the pressure under 
which the material was made and 
that Bakelite products are ruined 
when an arc takes place. On the other 
hand shellac bonded paper products 
are not necessarily permanently dam- 
aged by arcing, while shellac softens 
at temperatures of 70 to 80 degrees 
Or 

Composite insulation made of mica 
with Japanese tissue paper on both 
sides, or with paper on one side and 
cloth on the other side is used for 
sheet insulation for transformers, 
field magnets, armature cores and the 
wrapping of conductors of various 
kinds. This is also made in the form 
of tape with Japanese tissue paper on 
both sides for strap-wound and bar- 
wound armatures designed to run at 
high temperatures. For certain pur- 
poses a rope paper is substituted for 








PPLYING ribbon paper 
insulation to wire. 


the tissue paper. Combinations of 
mica with condenser paper or kraft 
paper for armature coils are used 
where corona effects must be entirely 
eliminated. When rope paper is not 
strong enough for a given application 
fish paper is substituted for it. Tubes 
made of mica and paper, with almost 
any desired cross section and insulat- 
ing properties are also made, partic- 
ularly for induction coils, bushings 
for equipment immersed in oil, heat 
proof bushings for spark plugs, ete. 

Paper is used for insulating the 
windings of the rotors and stators of 
motors. The overall wrapper is fre- 
quently of Bakelite coated paper 
which, when the coil is baked, makes 
a very solid and substantial coil. The 
same may be done with transformer 
coils. 

Quantities of paper are of course 
used in the manufacture of capaci- 
tors. 

A brief abstract from a portion of 
the book by Mr. Allan Monkhouse, 
the English engineer, recently de- 
tained by the Soviets for trial 
(falsely) as a spy, relating to the 
different kinds of paper used in the 
electrical industry will give a good 
bird’s-eye view of the subject. 

In the first place, he says, mechan- 
ical wood pulp should not be used 
for electrical work because of its 
poor ageing qualities. Soda wood 
pulp, sulfate wood pulp, and sulfite 
wood pulp are all suitable, but in gen- 
eral sizing, coloring and bleaching 
materials are not desirable. 
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The different kinds of paper used 
are briefly summarized as follows: 

(a) Kraft paper is used for var- 
nished paper products as already 
described and for insulating wrap- 
pings. 

(b) Machine glazed sulfite paper 
is used as a backing for mica prod- 
ucts but, being highly acid, has its 
limitations. 

(c) Greaseproof paper made by 
long beating without acid is good for 
insulating wraps and_ high-grade 
varnished paper applications. 

(d) Manilla paper made of man- 
illa hemp fiber is used for impreg- 
nated cables and is very strong me- 
chanically. 

(e) Paper made of cotton rags 
not bleached chemically is good for 
condensers. 

({) Japanese tissue paper is good 
for the same purpose and as already 
stated for the backing of mica prod- 
ucts. 

(g) So-called manilla papers made 
from chemical wood pulp, jute and 
so forth are used for slot insulation 
for wrapping core bolts, insulated 
bobbin flanges and for places where 
strength is more important than high 
dielectric strength. 

(h) Core disc paper is used to 
eliminate eddy currents between the 
iron laminations of the cores of elec- 
trical equipment made of sulfite 
paper which has been mechanically 
elazed. 

(1) Treated papers, other than 
those where the treatment is given as 
a part of the manufacturing process, 
are mostly used for varnished tubes 
and cylinders and should be of the 
kind given for the various products 
above. 

As regards press boards there are 
several types. Pressboard is made 
by a paper-making process from 
vegetable fibers on a board and sub- 
jected to pressure to remove the 
water and make a non-porous prod- 
uct. Wood pulp pressboard ages 
rapidly but it has good electrical 


strength when dry. Cotton rag 
pressboard has good _ dielectric 


strength and is soft and pliable. Jute 
and hemp pressboard boards with old 
rags have high dielectric strength but 
become brittle when immersed for a 
considerable time in hot oil. Linen 
rag pressboard is tough and pliable 
and has high dielectric strength. 
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E.H.F.A. Appliances Displayed 
by NEMA 


LECTRIC ranges, water heaters 

and refrigerators, built to specifi- 
cations drawn up by the Electric 
Home and Farm Authority, were dis- 
played by appliance manufacturers 
March 9 at NEMA headquarters, 
155 East 44th St., New York, for 
inspection by David E. Lilienthal, 
president of the Federal body. 

The following manufacturers ex- 
hibited ranges: A. J. Lindemann & 
Hoverson Co., Milwaukee, Wis.; 
Estate Stove Co., Hamilton, Ohio; 
Walker & Pratt Mfg. Co., Boston, 
Mass.; Electromaster, Inc., Detroit, 
Mich.; Malleable Iron Range Co., 
Beaver Dam, Wis.; A-B Stove Com- 
pany, Battle Creek, Mich.; Landers, 
Frary & Clark, New Britain, Conn. ; 
Rutember Electric Co., Marion, Ind. ; 
Edison General Electric Appliance 
Corp., Chicago, Ill.; Standard Elec- 
tric Stove Co., Toledo, Ohio; West- 
inghouse Electric and Mfg. Co., 
Mansfield, Ohio; Electrical Manu- 
facturers, Inc., Alliance, Ohio. 

Water heaters were displayed by: 
Lindemann & Hoverson, Westing- 
house, Edison GE; Standard Elec- 
tric Stove Co., Malleable Iron Range 
Co., also Philadelphia Electric and 
Mig. Co., Philadelphia, Pa.; Hynes 
& Cox Electric Co., Albany, N. Y.; 
Hoffman Gas & Electric Heater Co., 
Louisville, Ky.; Electrohot Sales Co., 


Detroit, Mich.; Automatic Electric 
Heater Co., Pottstown, Pa.; Clark 
Electric Water Heater Division of 


McGraw Electric Co., Chicago, IIl.; 
Cleveland Heater Co., Cleveland, 
Ohio; Electric Heater Corp., Bridge- 
port, Conn. 





Refrigerators were shown by the 
following companies: Stewart-War- 
ner Corp., Chicago, Ill.; Norge Corp.., 
Detroit, Mich. ; Crosley Radio Corp., 
Cincinnati, Ohio; Frigidaire Corp., 
Detroit, Mich.; Westinghouse Elec- 
tric and Mfg. Co., Mansfield, Ohio; 
Starr Company, Richmond, Ind.; 
Kelvinator Corp. and Leonard Re- 
frigerator Co., Detroit, Mich., Gibson 
Klectric Refrigerator Corp., Green- 
ville, Mich. 

The three types of appliances are 
intended to sell at much lower prices 
in the Tennessee Valley than those 
offered to the public in other sections 
of the country. 

According to members of the Fed- 
eral group who inspected the models, 
other appliances, including washing 
machines, vacuum cleaners and 
smaller electrical devices, will be in- 
cluded in the list of items which the 
government will purchase. 

Under the government’s plan for 
supplying appliances to the Tennes- 
see Valley, residents there will make 
purchases through their regular re- 
tail The government will 
advance the price of the appliance to 
the seller, who will collect the money 
in monthly instalments from custom- 
ers over a period of four to five years. 
The money collected by the company 
will be forwarded to the government. 

Announcement that the National 
Electric Cookery Council, formed a 
vear ago to carry out a three-year 
program of promoting electric-range 
sales throughout the country, will go 
out of existence shortly was made 
following a meeting of range manu- 
facturers sponsoring the N.E.C.C. 


sources. 
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Te tone green Bakelite and polished 
cadmium finish is the feature of the 
Vitalarm instantaneous fire detector, an 
attractive unit which plugs into the lamp 
socket. A small neon lamp glows con- 
stantly to indicate location of the device 
and to show that it is in operating con- 
dition. 

The unit includes two thermostatic ele- 
ments either of which will serve to sound 
an alarm. The first operates on a rate- 
of-rise in temperature with a very sensi- 
tive diaphragm that bellows out to close 
contact and sounds an intermittent howler 
when the temperature in the air chamber 
rises in excess of the set rate. 

The second is a fixed thermostat which 
also closes the alarm circuit upon tem- 
perature reaching a certain set point. This 
element, thus acting as a monitor to the 
other, operates only on extreme condi- 
tions. Made by Gamewell Co., Newton, 
Mass. 
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INDUCTOR TYPE 


Synchronous 


Machine 


In this issue Theodore Schou concludes his 

exposition of the mathematics of design of 

this type of motor or frequency changes, 
begun in January. 


Determination of the Pole Constant 


HE pole constant, C,, is the ratio of the area enclosed 
by the actual, plotted, useful or resultant field form to 
the area of the rectangle having the same maximum 
value and the same base line or the pole constant, C,, may 
be defined as the ratio of the average flux density, B,,., to 
the maximum flux density, Bmax 
Bove 
or: C,»=— 21 
Buses 
and substituting the values for B,,. and Byax as derived 
in Table No. 1 (January installment), we obtain 
82.46 
~ 98.41 
Determination of the Form Factor 


= .838 


f 


The form factor, f,, is the ratio of the root-mean-square 
(r.m.s.) to the algebraic mean ordinate taken over one-half 
cycle beginning with the zero value, or it may be defined 
as the ratio of the effective flux density, B.;;, to the average 
Hux density, B,,., or: 

B,, 


f= »? 


Bae 


Applying the values as found in ‘Table No. 1, we obtain: 


85.87 
f,= =1.041 
82.46 


Determination of the Spread Factor 


The spread factor, fy, depends upon the number of slots 
per pole per phase or the distribution of the armature wind 
ing which introduces a certain phase-displacement between 
the instantaneous induced E.M.F. of conductors located in 
different armature slots. Hence, the induced E.M.F. per 
phase is the resultant vectorial sum of every individual 
E.M.F. The ratio between the geometrical and the arith- 
metical sum of the various induced E.M.F.’s is called the 
spread factor, fy. 


If g = number of phases 
and n = number of slots per pole, 
‘Then the spread factor is defined by the equation: 
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IG. 8—Field form curves for short-cut 
determination pole constant and form 
factor. 
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As the number of slots per pole approaches infinity, we 
have: 


? 
For single phase, g=1 ; f, =— = . 636 24 
Lxv2 
‘ LXv ‘ 
For two phase, g=2 ; f, ==. 902 25 
T 
3 ‘ 
For three phase, g=3; fy=—=.954 26 
T 


The spread factor, fy, can be plotted in curve form for 
single, two and three phase plotted to slots per pole. 

If we deal with part-slot, fractional pitch windings, the 
equivalent number of slots per pole which have the same 
distribution effect must be used in determining the spread 
factor. For instance, a three-phase winding, having 1% 
slots per pole per phase, is, as far as armature winding dis- 
tribution is concerned, equivalent to a whole-slot winding 
having 9 slots per pole, and in a three-phase winding having 
1%4 slots per pole per phase is equivalent to 15 slots per 
pole, etc. 

We may now readily determine the winding constant, 
C,, which, for a three-phase, star-connected machine, is 
(refer to equation 18): 

Cy~=.289 (C 
And if, in our example, there are six slots per pole, we have: 


Cy=.289X . 838 K 1.041 K .966= . 243 


For a three-phase delta-connected machine (see equation 
19) we have: 





Cy =.167 (CpXfoXfw) =. 167 X .838X 1.041 XK .966= . 1404 
and for a two-phase machine, open type of winding, 3 6/10 
slots per pole per phase (equivalent slots per pole — 36), 


we have (see equation 20) : 
C.=.25 (CpXfoeXfe) =.25X .838X1.041 XK .901 = . 1965 


Note—For corrections of typographical errors in Januar) 
page { } 





Determination of the Chord Factor 


For a sinusodial wave, chording the armature winding, 
or using a short or fractional pitch coil, reduces the num- 
ber of effective conductors in the ratio of the sine of the 
half-angle of the electrical degrees between the two coil 
sides. ‘This reduction factor, which, for a pitch throw coil, 
is 1.00, is termed the chord factor, f.. 


For example, if we have 4% slots per pole and a coil 
throw of 1 to 4, we have: 


3 3 
c=sin } 75180) == x90=5 60°= . 866 
fe=sin 3 (= a5 sin 


Instead of determining the winding constant, Cy, by field- 
form-analysis, we may, with slight sacrifice as to accuracy, 
employ a short-hand method as follows: Plotted on cross- 
section paper, Fig. 8 shows the same field forms as Fig. 4 
(last month’s installment) over 90 electrical degrees, or 
one-half the pole pitch. If we divide the area enclosed by 
the resulting or useful flux, curve (4) into 6 strips with 
the same base (15 electrical degrees), then the mean or 
average ordinates of these strips as indicated by dotted lines 
are: B,, Bs, Bs, Bz, By and By1, and the pole constant 








_ Bit Bat Bst+Bit+Bot+Bu 
6X 100 
_ 99.09+4-97.27+94.66+89.96+81. 16+33.22 
600 
495.36 
= = .826 
600 

495.36 

or Beve= =§82.56; Bues=100 








BY +Be+Bi+Be+Be+Bu 
6 


Bema = 








a ‘ 9819 +9460 + 8961 +8092 +6586+-1103 
6 











a 44021 
—— =85.66 
6 
Brm.s. 85.66 
Then the form factor, f,= =——_ =1.038 
Bese 82.56 


Comparing these values of C, and f, with those derived 
from the more elaborate method, we see that they only 
differ in the second decimal and therefore this short-hand 
method is quite satisfactory for routine design work. 

The actual flux in kapp lines which exists in the main 
north or south pole, or in all the polar projections of same 
polarity is equal to the total maximum flux, gz, times a fac- 
tor, C,., which may be termed the pole constant for the 


FIC. 9—Field coil below gap-bore and 
the influence of leakage flux upon 
flux density. 
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1G. 10—Field coil behind stator coils 
and the effect of leakage flux on 
flux density. 





inductor rotor and is determined from the field form curve 
1 in Fig. 4. 











Cc _ Bi +Bst+Bs+ or +Biy+ Bu + Be 
om 12100 
or applying the values as obtained in Table No. 1, we have: 
_ 100+ 100+ 100+ oe ane +14.5+412.15+10.50 
pate 1200 
698.60 
= = ,582 
1200 


Determination of Field Leakage at No Load 


In order to correctly determine the no load field ampere 
turns or the no load field current, we must compensate for 
the field leakages which are set up in the magnetic structure 
by the M.M.F. of the field coil. The none-pulsating leak- 
age flux, g., which has already been determined, must be 
added to gr (equation 16) in order to obtain the total maxi- 
mum flux in the air-gap, dm = (gr + 9g.) ; this same flux 
will also determine the magnetic density in the teeth. De- 
pending upon the location of the field coil in respect to the 
magnetic circuit is the effect of the field leakage fluxes 91, 
g. and $s (see Fig. 9 and Fig. 10). In Fig. 9, showing the 
field coil located below the gap-bore, D,, the flux density in 
the polar projections and the rotor yoke is influenced by the 
leakage flux, ¢:. In case of Fig. 10, however, where the 
field coil is located behind the stator coils, this leakage flux, 
61, will influence the flux density in the stator teeth, in the 
core between the bottom of the slots and the stator frame 
and in the stator frame. The field leakage at both sides of 
the machine, $2, will, in both Fig. 9 and 10, influence 
the flux densities in the stator core, the stator frame, the 


polar projections and the rotor yoke. In case of Fig. 10, we 
have also the leakage field ¢3, which will influence the mag- 


netic densities in the stator frame, stator core and stator 
teeth. 


Derivation of the Field Leakage Fluxes ¢,, 2 and ¢s 


Similar to the Ohmic Law, there exists the following 


relation between M.M.F., flux and reluctance: 


M.M.F, = flux X reluctance =X 2 (27) 


M.M.F.; 


We have: ¢,= 
Q 


(see Fig. 11) 


(R—X) 
M.M.F.=.4X #XIXNX—— 


where: I & N = The field ampere turns of the single field 


coil at no load 


h, Ww 





Fic. 11—Diagram for determining dis- 
tribution of leakage flux. 
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4nX204XKXIXN 





Siren Ch XV 
. WXH il , 
82XIXN 
- R-X—X?) (28) 
1 WX fe s 








mm - X? \R X3 \f 
f (RX —X?)dx = (x ) a 4 ) 
(R-H) 2 J (R-H) 3 (R-H 


R’ R-(R-—H) (+ —)- em kK 2-R?-H R: 7? 





2 2 3 3 - 4 2 2 
R? R 3-R?-H 3-R:-H? H? R-H? s-ax(> =) 
is fon. oe Ss : 3 
Therefore: 
.82°XIXN KR HF 7.9XIXNXH R H 
(*(——— n(>-= =e (5-5) 
WXH 2 a W 2 3 
(29) 
Introducing kapp lines and inches, we obtain: 
7.9X2. 54XIXNXH R H 
¢; (kapp lines) = ( a ) 
6000 W 2 
- 1 aXe (! +) XIXN 0 
W 3 ’ 


End-Side-Leakage, 
_M.M.F2__.4eXIXN 


Q ( . :) 
g2 


Now: n= (PX - ane Pe Pet +040) Xe 





4 4 
D.—d+2t+2A 
2 T 
Da ne D,—(D 2t 
and mai ( an et ~) x (De +21) 
D,—d-—2t- 
aS x EXD, o+2t) 


Therefore: 
wm 4 XIX NX OAT CAF) 428) (31 
Co TT ner 3 


or approximately: 


d= .4:4XIXNXD, (32) 
And if we figure with inches and kapp lines: 
.497X%2.54 


1 
¢: (kapp | =-———_—__ Kx IX NX D, = —— X IXNXD, (33 
seefumned 6000 anor 1880°° re io 


Now, it is obviously of interest to know how this leakage 
flux, go, is distributed, so that the flux densities influenced 
by same may be correctly determined. Referring to Fig. 11, 
if B, is the flux density at X — O, and B, the flux density 


at X and assuming that the flux travels in circular lines, 


1G. 12—Cross section of magnetic 
circuit of this type frequency changer. 
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iG. 13—End view of the motor end 
of it. 
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also that the density at any point is inversely proportional 
to the length of the flux path, we have: 








B, x Xa a 
—— = — =—_——_— , or B, = B,X— — 
B, w(a+X) (a+X) (a+X) 
b-a b—a 
a b 
o= [ B,XdX = [ B,.X————dX = B, XaXlog, (- ~~) 
° e (a+X) a 
(34) 
and: B,=— sanoniiianier (35) 
b 
axlog.(- -) 
a 
and: B,=—— oXa See. cenit 36) 


. b 
(a+ X )log. (= (a+X )log. (— ) 
a 


The amount of flux at any point, X will be: 


: "6 
:= Bdésx= { ——————_ x ——____—-dX 
° f ” b (a+xX , 
o o log. (—) 
a 


If X —b—(a-+c), then the flux over b—(a-+c): 


b—a-—c +a b—< 
¢2X loge (= — +) loge (- </ 
a a 


¢lb—(a+c))= a aceon I ie IE omnes rh = 
loge (—) log. ( —) 
a a 
Pleo D,—\(D,+2 2(a—A)) D,—(D,+t-A 
Now: g=4(t+4) ; b=—— -=— 
2 2 
and: 
De — ) 
= 7 
For example: 
Outside diameter of stator frame, Dom 3h. S* 
Outside diameter of stator punchings, D, = 28.0” 
Inside diameter of stator punchings, Do 22.3" 
Diameter of shaft, d= 3.5" 
Depth of stator slot, i wi Se 
Length of single air-gap, A = .3125" 
Then a= }3(1.9+.3125) =1.106” 
b=4.206” 
c=1.75”" 


The amount of leakage flux, go, entering the stator core be- 
tween the bottom of the stator slots and the back-bore, D,, 
is: 

log. 2.22 .79751 


poeeinemnes iC 
loge 3.81 1.33763 





2= .596X gr 


or 59.6% of the leakage field, do. Ina similar way we may 


FIC. 14—End view of the generator 
end. 















determine how much of the leakage flux, go, will influence 


the density in the polar projections, 


P, +a 
log. ( —— ) 
a 
rX¥=P, (PL) =e X— ee 38 
by 
log. ( . +) 
a 


D,+2(a—A)—d D,t+tt—A-—d 
where: »,=——~ : aa ; 


2 2 


For example, maintaining the same values for D,, A and d 
and if Px=3%" we have: 
loge 2.022 
log. 8.850. 
or 32.3% of the total leakage field, go, will go through the 
polar projections on both sides of the machine. 

The leakage field, 43, exists only when the field coil is 
located in the back of the stator coils as in Fig. 10. We 
have: 


¢2(P1)= & X- 








= ,323 


M.M.F.; : 
o3 = —— M.M.F.3=.44XIXN 
q). 
ls W 
Qy = — = ——____— 
qs (Dot+t)rxXt 


4xXIXNX(D,41)XxXi t ‘ 
— W -= 40° XT XIXN X(D,+2) 


or calculating with kapp-lines and inches: 
42°X2.54 t 


kapp-—lines) =— ~*~ 


6000 WwW 


and ¢:= 


XIX NX(D,+t 


ll 


XIXNX(D,41 39 


598 


Frequency Changers and High Frequency Welders 

Schematically, Fig. 12 shows the cross-section of the mag- 
netic circuit of an inductor type, synchronous frequency 
changer; in a similar manner Fig. 13 shows the end view 
of the motor and Fig. 14 the end view of the generator. 
It will be noted that the motor is wound for 4 poles and has 
two fields; the generator is wound for 12 poles with six 
fields. For 60-cycle line current, this set will run at a 
speed of 1800 r.p.m. and the generator will furnish cur- 
rent at a frequency of 180. If the generator was wound 
for 24 poles with 12 fields, the generated current would 
have a frequency of 360 cycles. The magnetic return for 
the two motor fields is through the six generator fields or 
through two “‘fictitious’” poles or fields on the generator 
In a similar way the magnetic return for the six 
generator fields is through the two motor fields or through 
ix “fictitious” poles or fields on the motor end of the mag- 
netic structure. As the main, useful flux set up by the 
common field coil interlinks both machines, the motor and 
the generator, the magnetic characteristics of both must be 
so arranged and proportioned, that the flux in the rotor yoke 
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end. 


co 15, 16, 17—Inductor type, synchron- 
ous frequency changer showing assembly, 
rotor and stator. 


or spider is the same. In the following subscript (1) refers 
to the motor and subscript (2) to the generator. We have: 


PF ey PF Re) (40) 
oY, = o711)XCp (41) 
*() o() 
ee er 2) 
oy aan oF “ xC P 4(2) (4 
orayXCp, = orayXCp, (43) 
1 
Ce is, 
or ora) =——— X o7r@2) (44) 


p 
“we 


The procedure will therefore be to obtain the constants, 
Cyoc1) and Cyo,2) from the field lay-outs and then arrive at 
a satisfactory value for @r,2). The next step would be to 
so arrange the motor stator winding that the value of gr, 
will satisfy the equation (44), and this can most conve- 
niently be accomplished by varying the throw of the motor 
stator coil or the chord factor, few. Fig. 15 shows an as- 
sembled view of an inductor type frequency changer de- 
signed for 60 to 360 cycles at a speed of 1800 r.p.m. and 
an output on the high-frequency end of 25 k.w. at 80% 
p.f. Fig. 16 shows the complete rotor ofthis machine (note 
the squirrel cage or starter winding in the synchronous mo- 
tor polar projections), and Fig. 17 the complete stator. 
This one-unit frequency changer set weighs 3085 pounds. 

Designed as a synchronous motor-driven, high-frequency 
welder, the stator slots of the generator are preferable semi- 
enclosed and the stator winding arranged for several, indi- 
vidual, single-phase circuits, which may be used single or in 
parallel, depending upon the desired welding current. Such 
a machine may also be designed and used as a one-unit, 
two-speed, synchronous motor, and as such we may have 
any two synchronous speeds possible with a given line- 
frequency ; for instance, in case of 60-cycle line current, we 
may have 400 and 360 r.p.m., 400 and 327 r.p.m., or 400 
and 300 r.p.m., etc., which, in case of the conventional type, 
would necessitate two independent synchronous machines, 
except where the speed ratio is 1 to 2. Modifying the mag- 
netic structure, we may have a three-speed synchronous 
motor with two stationary field coils—or a double fre- 
quency changer with the synchronous motor in the middle 
and ,two generators—one on each side—designed for dif- 
ferent frequency and voltage. 


Editor’s Note.—Readers, who are keeping this mathematical demonstra 
tion, will kindly make the following corrections in the January installment 
Page 29, line 4, col. 1, and line 1, col. 2, read “‘Fig. 4.’’ Line 3, col. 
read b instead of B. Page 30, second line below Equation 18, read 
instead of X, same for the second in line 9, Col. 2 same page. Als 
on page 30, decond last line Col. 1 read: Fig. 4 and in line 13, Col. 2 


read: (See Fig. 3.). On page 31, line 5 read: Fig. 6 and in line 9, 
Col. 2 read Fig. 5. 
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REPAIRING 


y= attention-getting letter-head men- 
tioned. The natural impulse is to turn 
back the flap to see what is under it. 


By Anthony ]J. Kaiser 


VERY industry has to contend 
with these allied and basic prob- 
lems. We in the service indus- 
try are no exception and in man 
ways our advertising and selling prob- 
lems are more complex than they 
are in other industries. In the course 
of our every day work we are called 
upon to serve all the industries in our 
area. Every user of electrical and 
mechanical equipment is a potential 
customer for the service shop. This 
customer may call upon us for any, 
or all of the services rendered by us. 
namely : engineering, repair work and 
the sale of new equipment, repair 
parts and accessories. Keeping in 
view the fact that every user of elec- 
trical and mechanical equipment is 
a potential customer for us, we 
realize that all industries in our area 
should receive advertising and be con- 
tacted. Service shop advertising, 
while designed along the same gen- 
eral lines as that of other industries, 
must be of such a nature that it has 
a general appeal to all users of elec- 
trical and mechanical equipment, and 
besides this we must put our story 
across with the least possible expendi- 
ture of money. It is not my intention 
in this article to deal with the subject 
of advertising and selling as a matter 
of fixed rules, or formula, but simply 
to tell the story of our advertising 
and selling activities. 
By analyzing the field from which 
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we receive repair work and in which 
we make sales of new equipment or 
parts, we find that all sales and ser- 
vice work comes to us via one of 
three channels. That is to say, the 
routing of either sales or service work 
inevitably is such that is comes to 
us from either the user, the elec- 
trical contractor, or the electrical and 
machinery manufacturer. (Refer to 
flow diagram in my article in the 
August issue of ELectricAL MANu- 
FACTURING.) Accordingly, we have 
attempted to design our advertising 
in such a manner that we will be able 
to put our story across to these three 
major groups. Before | continue and 
give a detailed account of our adver- 
tising, allow me to say that first, we 
have studied this problem as com- 
pletely as we could, then we inter- 
jected certain fixed ideas on advertis- 
ing and from this we evolved our 
advertising system. As in the other 
branches of our business we designed 
a plan, and then worked that plan. Of 
all the manifold problems that con- 
front the modern electrical service 
shop, I believe that advertising is 
the most difficult, and requires 
the greatest attention. In our shop, 
the service and stock problems always 
are of such a nature and consist of 
certain fixed or known conditions or 
values, that if things are not operat- 
ing as they should we can readily dis- 
ccver our errors and correct them, 


but in the advertising problem we 
have so many unknown quantities 
to take into consideration. 

We advertise to get results. I fig- 
use these results as follows: 

“A” (the proper personnel and 
equipment) plus “B” (the proper ad- 
vertising) equals “X” the results, or 
unknown quantity. It follows then 
that a shop with the proper person- 
nel and equipment, but with the 
wrong advertising will obtain poor 
results, and vice versa, a service shop 
with a poor equipment and personnel 
will also obtain poor results even 
though the advertising is first class 
in every respect. There is only one 
answer, in order to get good results 

-both “A” and “B” must be first 
class. This is absolutely fundamental 
in any business. We, ourselves, are 
today receiving greater return on our 
advertising money than ever before. 
and this can and will be sti!l further 
increased by better advertising efforts. 

We divide our advertising into 
three general groups, these are: Clas- 
sified directory—consists of plac- 
ing our “ad” in the local classified 
telephone directories of the area we 
wish to cover. This is designed to 
reach all users of electrical and me 
chanical equipment, they are all poten- 
tial customers. In these directories 
we are listed under the sub-titles of 
Electrical Motor Repairing, Electrical 
Equipment, Electrical Engineers, etc. 
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for the Direct Mail 


Now Adver- 
tising. We consider this phase of our 
advertising the most important and 
complex. Our mailing list consists of 
approximately 400 names. From all 
of these we have received business, 
and can reasonably expect repeat busi- 
ness in the future. These 400 people 
are the nucleus of our business and 
we make it a point to keep them 
posted as to our operations and ac- 
quaint them with all the latest im- 
provements and developments in the 
line of new equipment. Periodically 
we add names to this list, but only if 
we are fairly certain that results can 
be obtained by doing so. We also re- 
move names from this list, but only 
for one of two reasons; bad credit 
risks, or the customer is no longer 
doing business. 

Seventy per cent of our mailing list 
consists of industrials ; printing, food, 
candy, rubber, dry cleaning, laundry, 
ice, wood working, wholesale packing, 
concrete products, clothing, 
airplane, chemicals, paper boxes, label, 
and steel products plants. The other 
30 per cent of our mailing list is made 


corset, 


up of commercial concerns, stores, 
garages, radio stations, and electrical 
contractors. 


It may seem strange, but our best 


piece of direct mail advertising is 
nothing more than what I call a 


“Flash Ad” printed on a standard 
one penny post-card. We decided to 
use this method of advertising because 
besides being inexpensive, we only 
have to address these cards to 
them out. During the past two years 
we have had a 20 per cent response 
from these cards. Including the cost 
of the card, the cut of the trade mark 
and picture and printing and the mail- 
ing of these cards costs us $30 per 
thousand. Since we have used these 
cards our records show that for every 
thirty dollar one thousand card unit 
of advertising, we have obtained a 
gross return of ten times the value of 
the thousand card 
unit. 


get 


one advertising 
The regular mailing list is circu- 
larized every two months with these 
cards and besides this, we make it a 
point to cover these industrials and 
commercial concerns who are not on 
our regular mailing list, but from 
whom we have all rights to expect 
business. Seasonal business such as 
amusement parks, bathing 
refrigeration and oil burners are 
also circulated periodically and the 
results are more than gratifying. 
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beaches, 


HIS is a _house-organ 

issued by the Westing- 
house E. & M. Co. to the 
customers of each of its 
licensees, in this case Mr. 
Kaiser’s Company, the Gen- 
eral Electric Specialty Co. 
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Don't cet teugh—we don't have to sell belo» 


not with our 
~@ YOUR PLANT is sent to you through the courtesy 


GENERAL ELECTRICAL 
SPECIALTY COMPANY 


153-23 HILLSIDE A’ JAMAICA, L LN Y 
TELE REPUBLIC 9.8840 9-8641 


It is important 
out that these 


for me to point 
cards proved success- 
ful only after I changed the lay- 
out of what I call a “Flash Ad.” 
Before doing this, we had been send- 
ing out regular stereotyped advertis- 
ing cards that we purchased and came 
to us completely laid out by the 
printer or advertising agency. Not 
understanding all the phases of our 
services, these cards did not have the 
proper appeal and incidentally did not 
produce results. Some years back, it 
seemed that anyone rendering a ser- 
vice of any kind generally made it a 
point to impress on their prospective 
customer the fact that they were 
“experts,” and such familiar phrase- 
ology as “we have been in business 
for over 40 years,” or “established in 
1905.” This type of advertising is 
passé and has seen its best day. 

We expect the people we do busi- 
ness with to be experts in their work 
and that their products are modern 
and meet modern demands. In the 
same manner, we expect our custo- 
mers to consider us experts; they 
have a right to the best service, and 
we would be poor business people if 
we try to tell our customer that we 
are “experts” if such were not the 
We do business on our merits 
and therefore are more interested 
telling our potential customer what 
we have to offer in the line of ser- 
vices, than we are in telling him how 
expert we are. Results are what in- 


case. 


dustry looks for and demands, and 
it has been our endeavor to deliver 
the high class service that our 
tomers do demand of us. 
Supplementing the 
above, we also 
pieces covering 
paratus, 
that we 


cus- 


cards described 

send out mailing 
various types of ap- 
equipment and 
sell. These pieces 
motors, controls, circuit breakers, 
panels, short center drives, V and 
flat belt pulleys, belting, lamps, pumps 
and lighting equipment. All of these 
mailing pieces are furnished us by 
the manufacturer and our name and 
address is indicated in some promi- 
nent place in this advertising. We 
mail these descriptive pamphlets, pub- 
lications and various pieces of data 
to our entire list and also send them 
to customers that we know have a 
specific demand for the particular 
piece of equipment or apparatus cov- 
ered by the mailing piece. 


accessories 
cover 


This type of advertising requires 
a great deal of application because 
very often the prospective customer 
calls on the manufacturer himself for 
further details covering the apparatus 
on which he has received literature 
from us. From this it is evident that 
the manufacturer is getting a re- 
sponse from the customer, who under 
ordinary conditions would never call 
on him. In this case the manufac- 
turer in question either refers the cus- 
tomer to us, or handles the sale him- 
self and credits our account for same. 
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It is most gratifying to us to be 
able to say that the progressive manu- 
facturer of electrical and mechanical 
equipment is today aware of the fact 
that the electrical service shop is one 
of his best sales outlets, and besides 
this, he is in a position to offer an 
intelligent repair service on any of 
his apparatus. We cooperate to the 
best of our ability with these manu- 
facturers who, as a result, have estab- 
lished friendly business relationship 
between the manufacturer, the service 
shop and the ultimate user. By co- 
operating, the manufacturer is not 
only assured of proper representation 
in our area, but he also is cutting his 
sales, service and warehouse costs 
to a minimum because he has at his 
disposal all of our facilities. 

I am sorry to say that not all 
manufacturers of electrical and me- 
chanical equipment, especially some 
of the very largest, are yet aware of 
the fact that it would be to their best 
interests if they would cooperate with 
the electrical service shops. This 
failure to cooperate is to my way of 
thinking a most fool-hardy policy to 
follow. Several of the larger elec- 
trical manufacturers are in direct 
competition with the electrical service 
shops in their chosen line of endeavor 
and this arbitrary policy is directly 
responsible for these manufacturers 
losing the major part of the business 
with the electrical service shops, 
which they would be able to give 
them but do not do so for the above 
reason. 

The mailing pieces we send out for 
the manufacturers, who cooperate 
with us, produce mutual benefit to 
both the manufacturer and service 
shop. While speaking of manufac- 
turers advertising pieces, let me add 
that the more progressive ones co- 
operate splendidly in that they regu- 
larly assist us in the campaigns that 
are put on from time to time. 


One other form of direct by mail 
advertising we do and which we con- 
sider very good is a little paper called 
Your Plant which we purchase from 
a prominent electrical manufacturer 
in Pittsburgh. A copy of this booklet 
is sent out monthly to every one of 
our regular customers. All the re- 
sources of this manufacturer are be- 
hind this publication and they are 
furnished to us at cost price. In 
bringing to a conclusion the story of 
our direct mail advertising, | want 
tu say that we stand a proportionate 
part of the cost of sending out all of 
the mailing pieces that are furnished 
to us by the various manufacturers. 

We use several forms of what we 
call Special Advertising. I will briefly 
enumerate and describe these forms 
of special advertising which have 
been highly successful in our busi- 
ness. We sell modern short center 
flat belt drives. To bring out the ad- 
vantages of these drives and demon- 
strate them, we use these drives on 
our lathes, air compressor and testing 
generators in our own shop. In this 
manner a prospective customer can 
see various actual operating condi- 
tions to which these drives are appli- 
cable. 

We advocate the use of proper con- 
trol equipment, and for this reason 
all of our own machinery is equipped 
with the proper control apparatus. 
For example, our lathes are equipped 
with switches for reversing the motor 
and besides this we use modern 
across-the-line type push button oper- 
ated controllers with thermo overload 
protection. Our air compressor is con- 
trolled by an automatic pressure 
switch which in turn acts as a pilot 
device for an across-the-line type 
starter with overload protection. In- 
cidentally the pressure switch also 
incorporates an unloading device. 

Our drill press, coil winding ma- 
chines and other machinery are also 
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controlled by the proper switching 
mechanisms arranged for the safety 
to both men and equipment. Thus 
all our machinery is used to actually 
demonstrate the various pieces of 
equipment we sell. On our test floor 
we no longer use fused knife 
switches, but in their place we not 
only use, but demonstrate the latest 
developments in switching apparatus, 
as the “NoFuze Circuit Breaker.” 
The display windows of our shop are 
so arranged that any one passing by 
can get a good idea of the various 
items we handle. (Refer to photo- 
graphs in preceding issue of ELEc- 
TRICAL MANUFACTURING. ) 

All our new motors or equipment, 
together with any job that we have 
repaired, do not go out without a de- 
calcomania with our name and address 
on it. Besides this, every motor that 
<oes out contains a tag warning the 
customer to lubricate the bearings and 
to properly solder the connections to 
the motor. With these instructions, 
this tag also carries our trade mark 
and company name. In our office all 
of our stationery is so designed that 
we receive the highest possible ad- 
vertising value from it. Our trade 
mark has a very prominent part on all 
this stationery. A copy of our letter- 
head is pictured elsewhere in this 
article. The type of letterhead we use 
is radically different from the stand- 
ard letterheads that are in general 
use today. The size of the paper is 
standard with the exception that at 
the top there is a folded flap on which 
nothing appears except our trade 
mark. Underneath this flap, we tell 
of the various services that we have 
te offer. This letterhead is of such 
a nature that besides writing a letter 
on it, this letter head actually is an 
advertising mailing piece. 

Selling Policies. 1 have briefly cov- 
ered some of our selling policies in 
other articles that appeared in Exec- 
TRICAL MANUFACTURING, and there- 
fore will only make a brief resumé 
of them in order to bring out the cor- 
relation of advertising and selling 
policies. We employ three salesmen. 
The prime requirements for our sales- 
men is that they be skilled mechanics 
and experts in all the phases of elec- 
trical service shop activities. They 
must and can perform any of the 
work that they solicit, and besides 
this they must have the ability to de- 
sign or engineer any job that we 
may be called upon to do. It is our 
belief that a salesman in our line is 
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most valuable is he has the above 
requirements. 

With these qualifications and an 
accurate knowledge of the equipment 
that they have to sell, they are able 
to perform a first rate selling job. 
Frequently our salesmen will call at 
a plant when there is urgent need of 
a repair man. In such cases they fre- 
quently make the repairs with the 
tools they always carry in their car 
for such emergencies. Such a thing 
has an element of the dramatic. It 
always makes a hit. It convinces the 
customer that we know our business. 
Our salesmen are paid on a straight 
salary basis, which means there is no 
incentive for them to indulge in high 
pressure selling methods. These men 
make regular calls on our entire mail- 
ing list and keep an accurate record 
of all calls made. We do not have 
any set rule as to how often we con- 
tact these people, but we make it a 
point to call on all of tlfem as often 
as we can. 

Besides this regular mailing list, 
calls are also made on those people 
where we believe business is to be 
had. The two major points that our 
salesmen always keep uppermost are ; 
keep the customer’s point of view, and 
charge a price that is low enough to 
be fair to the customer and high 
enough to make a legitimate profit. 
We believe that getting the custo- 
mer’s point of view is fundamental. 
We have set out to satisfy the buyer, 
it is up to us to furnish what he 
wants, not what we think he ought to 
have. Of course, if it is evident to 
us that what he wants is not to his 
best interests, then our salesmen do 
their best to 
error. 


him of his 
But when the bargain is com- 
plete, the customer must be pleased. 


convince 


ANY times in going through a 

customer’s plant, the salesman 
finds something that needs to be done ; 
the replacement of an inefficient motor 
drive for example. The customer is 
not conscious of this need. Here is 
a potential sale for what we have to 
offer. Our thinking then takes this 
form; What is this poor drive cost- 
ing the customer? What would an 
improved drive save in a week, a 
month or a year? How much would 
it cost to convert this poor drive to 


a good one? What is the net ad- 
vantage to the customer? To him 


those are the only considerations that 
mean a thing. It is not the intention 
of our salesmen to sell any customer 
anything that he does not need, or 


38 


that will not bring him a return in 
either increased efficiency, safety to 
machinery and men, or in some other 
way prove to his benefit. Our strict 
adherence to these policies has proved 


highly successful, and our customers’ 


know that they can come to us for 
the solution of any electrical prob- 
lem that may arise. 

Our credit policies are very rigid. 
We assume that a concern is a poor 
risk until it has been proven that it 
is a good one. In our credit file is a 
detailed credit record of everyone of 
our customers. We know to whom 
we can extend credit and how much. 
\\ hen serving a customer for the first 
time, that customer is informed that 
the work done or material delivered 
is on the C.O.D. basis, until his credit 
standing is established. To establish 
a credit, it is necessary for the cus- 
tomer to furnish us the name of his 
bank and three other business 
houses that he has done business with 
for one year or longer. We have 
found that reliable concerns do not 
resent our strict credit policy. Neither 
do we make any secret of them. Our 
salesmen are not allowed to take 
work at a loss. 


> course, we lose jobs by adher- 
ing to this principle, but we can- 
not afford to lose money on a job “be- 
cause we get so many of them.” In 
all cases where we do repair work 
we require a written order from the 
customer. Some of the smaller cus- 
tomers do not have regular orders 
and to take care of this condition, the 
service man has the customer sign a 





regular form designed especially for 
this purpose. Besides being a receipt 
for the equipment which we have re- 
moved from his plant, the signature 
on this form makes it a bona fide 
order to do the necessary repair work. 

All our salesmen are familiar with 
our advertising campaign and either 
add or remove names from our mail- 
ing list as they see fit. Our salesmen 
are fully equipped for a proper sell- 
ing job in that they have at their dis- 
posal all of the necessary catalogues, 
engineering sheets and datas, to- 
gether with a full compliment of sam- 
ple circuit breakers and switches, and 
always carry with them copies of the 
mailing pieces that are called for 
most often. Also, the salesmen have 
at their disposal such instruments as 
ammeters, voltmeters, wattmeters, 
foot candlemeters and tachometers, 
and thus are able to handle any prob- 
lem that the customer may give them. 
Naturally the efforts of our salesmen 
are productive of all the work. 

At the present time we are analyz- 
ing our selling and advertising prob- 
lems so that we may iron out any 
irregularities and increase our effi- 
ciency with regard to these two 
important subjects. We will not con- 
sider our selling policies and facili- 
ties 100 per cent until we are assured 
and receive the best cooperation of 
the electrical and machinery manufac- 
turers whose equipment we service 
and sell. It is our sincere hope that 
these manufacturers will all cooperate 
with the electrical service shops of 
the country because by doing so mu- 
tual benefits will be derived. 
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Scheduled NEMA Meetings 


Section 


Date Where Time 
Supervising Agency, Wire & 

Cable Subdivision .........../ April 3 NEMA 1 12 Noon 
Refrigeration Division .........: April 3 Book Cadillac 9.30 a.m. 
Technical Committee R. C. Build- Hotel, Detroit 

ing Wire Group .... 2.02.50 April 5 NEMA 2 9.30 a.m. 
Insulating Compound Sub-group 

Cable Accessories Group .....: April 5 NEMA 3 10.00 a.m. 
Supervising Agency, Wire & 

Cable Subdivision ...........April 10 NEMA 1 
NEMA Code Advisory Com- 

WEIR; hxcnsceaehdaxeuien April 11 NEMA 2 9.30 a. m. 
Advisory Committee Wire & Cable 

PN. nxa sakae hss smieetien at April 17 NEMA 1 9.30 a.m. 
Supervisory Agency, Wire & 

Cable Subdivision ..........4 April 17 NEMA 1 
Mining & Industrial Locom. Wm. Penn Hotel 9.30 a. m. 

WR sss tvs datvds bec gas deans May 22 Pittsburgh 
NEMA’ Spring Meeting........ May 20-24 The Homestead 


Hot Springs, Va. 
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-- is toward Higher Quality 


in Eleetrieal Devices 


LECTRICAL Manufacturers everywhere are now conducting 
intensive design work to the end of increasing the quality of their products 
to the highest possible degree. Design activities are aimed, among many 
others, at the following product improvements: Greater precision in use. 
Better electrical control and accessories. Better springs. Adoption of ma- 
terials for high stresses, high strength-weight ratio, and greater resistance to 

Wweoenem corrosion, wear, abrasion, high temperature, impact, vibration and fatigue. 
Phosphor Bronze is playing an important part in the development of higher 
quality electrical products because it is the only metal available which 
combines these characteristics: It is non-magnetic and extraordinarily strong 
and tough. It retains its resiliency under repeated bending. It has high 
resistance to corrosion, abrasion, fatigue and prevents arcing. When soft 
annealed, it possesses excellent ductility. Hence, the most vital parts of 
SA M a) 7 Wy A 1 nay ! ¢ high quality electrical devices, such as contact springs, switches, clips, plugs, 


washers, fuse holders, diaphragms, etc., are now being fabricated from that 


] | | metal. 
it t | | 1} | This Company specializes in the production of Phosphor Bronze for specific 
] L | needs, and is the country’s leading producer of this alloy. “Riverside 


Phosphor Bronze” is a reference work which will enable manufacturers 
to determine how this alloy can contribute towards increasing the quality 


of their products. To this end, the various alloys of Phosphor Bronze, in all 


Mai 


the forms produced by this Company, their characteristics, etc., have been 


explained in detail. You are invited to send for this booklet. 


DRUNZE 


ig ge Sebi papel THE RIVERSIDE METAL COMPANY 
ate ) RIVERSIDE. Burlington County, NEW JERSEY 








We Specialize in the Preductien of Phosphor Bronze, Nickel Silver and Beryllium Copper 





BOVE: Rear view of the 
unit heater showing the 
motor mounting, the efficient 


type of fan blade and the 
finned heat elements. 





Above: Discharge end of 

the heater with movable 

regulating louvers and with 
steam connection at top. 


Name of Part 
Cabinet 


Two Speed Switch 


Motor Bracket 

Radiator Supply Header 
Radiator Return Header 
Fan Hub 

Fan Spider 

Fan Blades 

Fan Rivets 

Lock Washers 

Nuts 

Cap Screws 

Radiator Fins 

Radiator Tubes 
Radiator Tube Sheets 








Knock Down of a 


‘Unit 


Material 


iSteel Sheet 
Two Speed Motor—Split Phase |Iron-Steel-Copper 


|Steel-Porcelain- 
Copper 
Steel 
Cast Steel 
Cast Steel 
Cast Iron 
Steel 
Aluminum 
Copper 
Steel 
Steel 
| Steel 
Copper 
|Copper 





Copper 





Heater 


This is a Hi Jet unit heater for use in large spaces 
like garages, factories, hangars. It is made by the 
Herman Nelson Corp., Moline, Ill. 


The coils are steam supplied and the fan is oper- 

ated in the different sizes by a 1/16 to 1/3 hp. 

motor according to the heater capacity which 
ranges from 26,000 to 720,000 b.t.u.’s per hr. 


Industrial unit heaters with electrically 

operated fans but steam-heated coils ac- 

counted for a production in 1931 of 

$3,292,325 worth, according to Depart- 
ment of Commerce figures 


There is adistinct trend toward the substi- 
tution of electric heat elements for steam 
coils in places where power current rates 
permit. The advantages are so evident 
that this trend will doubtless increase. 
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KON-NEC-TORS ARE SAFE, 
THEY RE STURDY... 


...and they don’t wear out 





eee a Kon-nee-tor in your hand. 
Tilt it back and forth. Watch its 


action. You'll see in a flash why it has 
























al : Ac a i. : 7 so many hundreds of applications in 
1 7 : ; am ; ‘ opening and closing electrical circuits. 
a4 oa a ; Makes and breaks are almost instan- 
, taneous. Mercury-to-mercury contact 
means no trouble from sticking or fric- 


tion—no chance for wear, no need for 


Saaaa ll 


adjustment. The tube is made of ex- 
tremely hard glass to withstand heat or 
unusual jolts incident to the operation 
of the device it regulates. The inleads 


of tungsten are an exclusive feature 


paces pone 
y the that add to the dependability and long 
Kon-nec-tor 7-10 KRO used life of Kon-nec-tors. For Technical 
s control device auto- * ‘i ‘ 
a ae Data and complete information, write 
matic weighing machines. 
oper- Upper view shows Kon-nee- to: General Electric Vapor Lamp Co., 
3 hp. tor in ean pn, Lower 883 Adams St., Hoboken, N. J. 
which view shows Kon-nec-tor in 
r open position. 
OFFICES 
yo eee tee 187 Spring Street, N. W. 
ically DO iis okies oki eda 250 Stuart Street 
ls ac- Care, re os oes oe ot oe we 200 S. Tryon Street 
1 f oO eee 37 W. Van Buren Street 
m Cincinnati, Ohio..:.......... 107 E. Fourth Street 
poe Cleveland, Ohio. ...........+.- 1365 Ontario Street 
Detroit, Mich. ......... 3044 W. Grand Boulevard 


Hollywood, Calif.: Keese Eng. Co., 


wt GENERAL @ ELECTRIC eee 
on Philadelphia, Pa...........-. 424 Chestnut Street 


team 


Pittbardh, Pas... <2 5 00:5 recnis 307 Fifth Avenue 
rates VAPOR LAMP COMPANY ccs) san sat 
ident San Francisco, Calif.: Keese Eng. Co., 

ol HOBOKEN, NEW JERSEY 557 Market Street 
581 Copr. 1983, General Electric Vapor Lamp Co. Se Deke BIG. Ok suc ca wan cates 611 Olive Street 








Where to Get 


How to Use the Table 


Having decided whether you need (a) a starter or speed regulator, to operate 
4b) Manually or Automatically on (c) AC or DC find the chosen combination 


among the large headings | to VIII below. 


Under the proper heading will be found the principal forms in which such 


Opposite each number in 
the columns at the right is indicated a manufacturer of that form of starter. 


starters can be obtained, numbered 1, 2, 3, etc. 


Letters indicate sub-forms obtainable. 


A.C. Manual Starters—1. 


1, Push Button (Fract. to 5 hp.) 
2. Primary Resistor (Squirrel Cage) 5. Synchronous Motor 
3. Secondary Resistor (Slip Ring) 6. Drum Type 1 2 3 


Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis..... 1 3 
Allis-Chalmers Mfg. Co., Milwaukee, Wis.............. 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio 1 
Condit Electric Mfg. Corp., Hyde Park, Boston, Mass.. 1 
1 
1 





4. Auto-Transformer 


Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee. 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles.. 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland 
Electric Machinery Co., Minneapolis...............+.0:5 
Euclid Elec. & Mfg. Co., Chardon Road, Euclid, Ohio.... 
Furnas Electric Co., West Allis, Wis...........--e-se00% 
General Electric Co., Dept. 6B-201, Schenectady, N. Y... 1 
Monitor Controller Co., 51 S. Gay, Baltimore, Md..... 1 
Roller-Smith Co., 233 Broadway, New York, N. Y...... 
Schaefer Bros. Co., 1059 W. 11th St., Chicago, Ill..... 28 
Square D Company, 710 S. Third, Milwaukee, Wis..... 1 
Struthers Dunn, Inc., 138 N. Juniper, Phila............. 1 
Trumbull Electric Mfg. Co., Plainville, Conn........... 1 
Ward Leonard Electric Co., Mount Vernon, N. Y....... 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa.... 1 


A.C. Manual Speed Regulators—l!. 


1. Capacitor 
2. Secondary Resistor (Slip Ring) 
(a) Face Plate (b) Drum 
3. Multi-speed Drum 
Numeral in column indicates (a) and (b). 

Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis......... 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio........ 
Cutler-Hammer, Inc., 12th and St. Paul Ave.. Milwaukee, Wis... 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles, Cal.... 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio. 
Euclid Elec. & Mfg. Co., Chardon Road, Euclid, Ohio.......... 
Furnas Electric Co., West Allis, i 
General Electric Co., Dept. 6B-201, Schenectady, N. Y.......... 
National Electric Controller Co.. 5315 Ravenswood Ave., Chicago, Ill. 
Schaefer Bros. Co., 1059 W. 11th St., Chicago, Ill............... 
Square D Company, 710 S. Third, Milwaukee, Wis 
Ward Leonard Electric Co., Mount Vernon, N. Y............... 
Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa 


A.C. Semi-Automatic Starters—Ill. 
1. Single Phase 3. Slip Ring 


2 
2 
2 
2 
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2. Squirrel. Cage 4. Synchronous 1 
Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis......... 
Allis-Chalmers Mfg. Co., Milwaukee, Wis..................55 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio...... 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis. 1 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles. Cal.. 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland Ohio. 1 
Electric Machinery Mfg. Co., 14th Ave. N. E., Minneapolis... 
General Electric Co., Schenectady, N. Y..........-2+eeeeeees 
Monitor Controller Co., 51 S. Gay, Baltimore, Md............ 1 
Roller-Smith Co., 233 Broadway. New York, N. Y............ 1 
Struthers Dunn, Inc., 138 N. Juniper, Phila. ................ 1 
Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa..... 1 


A.C. Automatic Starters—IV. 
]. Across-the-Line—(a) Single Phase (b) Squirrel 
Cage (c) Slip Ring (d) Syn- 
chronous 
2. Resistance—(a) Single Phase (b) Squirrel Cage 
(c) Slip Ring (d) Synchro- 
nous 
3. Auto-Transformer—(a) Squirrel Cage (b) Syn- 
chronous 
Numeral in column indicates (a), (b), (c) and (d) ] 


Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis......... 1 
Allis-Chalmers Mfg. Co.. Milwaukee, Wis.........---+--+++++ bed 
Automatic Switch Co., 154 Grand, New York. N. Y.........-- ab 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio...... 1 
Condit Electric Mfg. Corp., Hyde Park, Boston, Mass......... bed 


Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis. 1 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles, Cal.. 1 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio. i 


Electric Machinery Mfg. Co., 14th Ave. N. E., Minneapolis... . 
General Electric Co., Dept. 6B-201, Schenectady, N. Y........- 1 
Leland Electric Co., Dayton, Ohio. .........--..- cece eeeeeee 1 
Lincoln Elec. Co., Cleveland .........-- po sccceccsscccvcccoccs b 
Monitor Controller Co.. 51 S. Gay, Baltimore. Md.........-+- 1 
Roller-Smith Co., 233 Broadway, New York. N. Y..........+- be 
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Rowan Controller Co., 306 N. Holliday, Baltimore, Md........ 1 
Safety Regulator Co., 3668 Union Pac. Ave., Los Angeles, Cal... ab 


Square D Company, 710 S. Third. Milwaukee, Wis........... > abc 


Struthers Dunn, Inc., 138 N. Juniper, Phila. ...........00. ‘ 
Trumbull Electric Mfg. Co., Plainville, Conn............+-+- abe 
Ward Leonard Electric Co., Mount Vernon, N. Y...........- 
Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa..... 1 


A.C. Automatic Speed Regulators—V. 


1. Multi-Speed 
(a) Across-the-line (b) Resistance 
2. Secondary Resistor (Slip Ring) 


Numeral in column indicates both (a) and (b) 
Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis........... 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio......... 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis.... 
Diamond Elecl. Mfg. Co., 1320 E. 16th St., Los Angeles, Cal..... 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio.. 
General Electric Co., Dept. 6B-201, Schenectady, N. Y.........--- 
Monitor Controller Co., 51 S. Gay, Baltimore, Md.........-----+- 
Square D Company, 710 S. Third, Milwaukee, Wis.............-- 
Ward Leonard Electric Co., Mount Vernon, N. Y..........--++0+5 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa............. 


D.C. Manual Starters—VI. 


1. Push Button (Fract. to 5 hp.) 3. Drum, Reversing 
2. Face Plate 4. Drum, Non-reversing 


Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis......... 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio..... 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis. 1 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio. 
Euclid Elec. & Mfg. Co., Chardon Road, Euclid, Ohio........ 
Furnas Blectsie (ein Week Dey iii icc cccccccccccccccces 
General Electric Co., Dept. 6B-201, Schenectady, N. Y 
Monitor Controller Co., 51 S. Gay, Baltimore, Md............ 1 
Rowan Controller Co., 306 N. Holliday, Baltimore, Md. 
Schaefer Bros. Co., 1059 W. 1ith St.. Chicago, [1 
Square D Company, 710 S. Third, Milwaukee, Wis. ........ 1 
Struthers Dunn, Inc., 138 N. Juniper, Phila. ................ 1 
Trumbull Electric Mfg. Co., Plainville, Conn................ 1 
Ward Leonard Electric Co., Mount Vernon, N. Y...........- 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 2 


D.C. Manual Speed Regulators—VII. 
1. Rheostat (Fract. hp.) 4. Drum 
2. Treadle Operated 5. Machine Tool 
3. Face Plate (Arm., Fid. or Both 1.2.3 


Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis....... 

Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio... 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Milwaukee, Wis. 1 2 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland. 1 
General Electric Co., Dept. 6B-201, Schenectady, N. Y 
Monitor Controller Co., 51 S. Gay, Baltimore, Md........ 

National Electric Controller Co., 5315 Ravenswood Ave., Chi. 1 3 
Rowan Controller Co., 306 N. Holliday, Baltimore, Md..... 
Schaefer Bros. Co., 1059 W. 11th St., Chicago, Ill......... 1 
Ward Leonard Electric Co., Mount Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa....... 1 


D.C. Automatic Starters—VIII. 
1. Across-the-Line 
2. Counter E.M.F. 
3. Time Limit 
4. Speed Change 
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5. Reversing 
6. Remote Control 
7. Machine Tool 
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1 
Allen-Bradley Co., 1309 S. First St.. Milwaukee, Wis... 1 
Automatic Switch Co., 154 Grand, New York, N. Y.. 1 
Clark Controller Co.. 1146 E. 52, Cleveland.......... 
Cutler-Hammer, Inc., 12th and St. Paul Ave., Mil- 

WOUND o.bcngs caves iacnckwewsevabe st oeees chee a: 2 Se 
Diamond Elecl. Mfg. Co., 1320 E. 16th St.. Los Angeles 5 
“any Controller & Mfg. Co., 2700 E. 79th St., Cleve- 

Sa RP ea ae a 1 3 
Euclid Elec. & Mfg. Co., Chardon Road, Euclid, Ohio. 
Furnas Electric Co.. West Allis. Wis................. 
General Electric Co., Dept. 6B-201, Schenectady N. Y.. 
Monitor Controller Co.. 51 S. Gay. Baltimore. Md.... 
Roller-Smith Co., 233 Broadway, New York, N. Y..... 
Rowan Controller Co.. 306 N. Holliday, Baltimore. Md. 
Square D Company. 710 S. Third. Milwaukee, Wis... 
Struthers Dunn, Inc., 138 N. Juniper, Phila. ........ 
Trumbull Electric Mfg. Co., Plainville. Conn........ 
Ward Leonard Electric Co., Mount Vernon, N. Y.... 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa... 


_ 
wwe we 

->Paar 

wun ww w 


45 
< ia 
:a-3 


a ee et et et tt et 
ww 
wut 


mb 


Electrical Manufacturing, April, 


w WCwWWwww et et ee et et es 


ae a @ 


a AK aA nan 


AAD AB BAD 


CONTROLLERS 


Designed-in Use 


> +» sss MH KBr N 


aw 


ww 


™N 


NNN 


1934 


; 
; 



















April, 1934 Electrical Manufacturing 43 


LAMINATED BAKELITE SHEETS*RODS:TUBES 


Dundee production schedules are largely dependent upon materials 


with uniform machining qualities. Synthane laminated bakelite machines 


o- 
Q 


readily. It is applicable to widely diversified electrical and me- 


" 


chanical uses. And with Synthane the purchaser buys more than a 


ge 


material. He buys Synthane service also—an assurance of prompt, 


S 

nN 
° 
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intelligent and accurate handling 


of requirements. Samples for 


N 





CORPORATION OAKS - PENNA 


testing sent free on request. 


ee) ee 
NNMH Nh 





FABRICATED PARTS - SILENT STABILIZED GEAR MATERIAL 


Reports of Condition 


General Electric Co.—The forty-second an- 
nual report shows that the company in- 
vested more than $40,000,000 of its cash 
funds in 1933, there having been a decline 
from $107,804,164 to $60,901,644 in the cash 
item and a rise in marketable securities 
from $8,303,852 to $50,976,864. Inventories 
were $45,467,409 at the lower cost or 
market prices, comparing with $41,686,432 
a year before. The net book value of 
plants at the end of 1933 was $42,242,493 
which included $3,679,473 which the com- 
pany spent for new plants in 1933. 

The full earnings statement for two 
years was as follows: 








1933 1932 

Net sales billed ...... $136,637,268 $147,162,291 

Costs, expenses, &c... 123,585,652 136,951,671 

$ 13,051,616 $ 10,210,620 

Depreciation ........ 6,179,511 6,580,575 

Net inc. from sales...$ ° 6,872,104 $ 3,630,045 

Other income: 

Int. and divs. from 
assoc. cés.' and 

pee: 4G. ssscee $ 4,376,971 $ 7,392,647 

Int. on securities... 717,342 227,039 
Int. on bank balances 

and receivables ... 1,266,460 3,079,795 

Royalties and sundry 606,575 487,125 

$ 6,967,348 $ 11,186,606 

Total income ........ $ 13,839,453 $ 14,816,651 

Interest charges ..... 409,714 412,541 

Net inc. for year....$ 13,429,739 $ 14,404,110 


, Earned surplus Jan. 1 122,224,720 








” $135,654,459 
Revaluation of invest- 


ments 3,920,210 








Earned surplus avail- 
able for divs. ...... $131,734,249 


Divs. on spl. stock.... 2,575,057 
Earned surplus avail- 
divs. on common 
Ee re a a $129,159,192 


Divs. on com. stock.. 11,537,576 


172,198,374 
$186,602,484 
19,498,310 





$167,104,175 
2,575,033 





$164,529,141 





15,864,157 


Div. in RCA com. stock ......... 26,440,265 


Earned surplus, 
MRT SEG es oe 'sb $117,621,616 $122,224,720 
Orders received in 1933 were $142,770,- 
791, compared with $121,725,772 for 1932, 
a gain of 17 per cent. 





Marlin-Rockwell Corp. and Subsidiaries—For 
1933: Net profit after depreciation, Fed- 
eral taxes and other charges, $110,535, 
equal to 35 cents a share on 315,245 no- 
par common shares outstanding, excluding 
48,900 shares held by company. This com- 
pares with net loss of $123,388 in 1932. 


Scovill Mfg. Co. and Subsidiaries—For 1933: 
Net profit after depreciation, Federal taxes, 
interest, amortization, $577,059 special in- 
ventory reserve and other charges, $305,- 
688, equal to 35 cents a share on 872,367 
$25 par capital shares which are publicly 
owned, and contrasts with net loss of 
: $1,322,933 in 1932. 


Tung-Sol Lamp Works, Inc.—For 1933: 
1Net income after depreciation, interest, 
‘Federal taxes and other charges, $163,242, 
equal to $2.68 a share on 60,919 shares of 
'$3 cumulative preference stock, against net 
loss of $100,022 in 1932. 


Worthington Pump and Machinery Corp. and 
Subsidiaries—For 1933: Net loss after de- 
preciation, taxes and other charges, $1,- 
184,642, against $1,668.287 loss in 1932. 
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Trend of Electrical and Allied Stocks, 
Closing Prices 








es3 
S52 
Vv 
o m % =48 
we 6 +. > i) e 4 S © > g y - 
° P S 
a @ © @ € #2. 12 @ Ges 
Air Way Elec. Appl. 2% 2% 34 32 24 % 2% 3 le 3% 500 
Allis Chalmers..... 185% 193% 16 18% 18% 20 214% 19% 6 23%% 221 
Alum. Co. of Am... 75 71 624% 70% 77 7% T% 7 374% —-8534—Cs«9 
doped.......... 734% «71 56 65 67% 67% 74 69 37 78 86 
Am. Hard Rubber. 14% .... 10 9% 8 7% 12% 9 ‘i -: = 
Am. Tel. & Tel.... 126 127% 118% 117% 11334 119 123 119% 86% 125% 38 


Anaconda Copper.. 1654 17% 14 154% 
Anaconda Wire.... 11 11 9 
Bethlehem Steel... 39 3834 3234 3034 


Oe sk sears 67% 62% 56 486 
Black & Decker. . . 7 634 6 6 
Brunswick-Bl.-Col. 11 134% 10% 8% 
CATMET Scans kee 11% 74 7 


Cont. Diamond F.. 11 12% 10 74 
Crocker-Wheeler... 734 74% 5% 534 


Crosley Radio. .... 9% il 9% 934 
Cutler-Hammer.. . 15 15% 13 12% 
Driver-Harris. . . . 154 154% 13 12 
Dubilier Cond..... 1 % % ly 
Eisler Elec. Corp... 1% 1% 1 1% 
Elec. Auto Lite.... 18 2034 «16 15% 
GOWG. F.5 S 87 85 824 74 
Elec. & Musical. . . 3 3 34% = 338% 
Elec. Storage Bat.. 4234 45 414% 41% 
Eureka Vacuum... 9% 10% 8 94 
Fairbanks-Morse.. . 7 8 7 8 
GOIN. o....¢. 33 31 30 42 
Follansbee Bros.... 124% 12 8 10 
Gamewell......... 164% 18% 16% 138% 
Gen. Cable........ 63 «= «6 4% 4 
Ge piel. i :3.;... 27 27 20 1834 
Gen. Electric...... 24% 2% 2% 20 
do Special... ... eee 11% 
Grigsby-Grunow. . . 2% 2% 2 1% 
Johns-Manville.... 47% 54% 54 51 
Kellogg Switch... . (omit 24 2 
Kennecott. ....... 20 224% 18% 21% 
Maytee. ..i<.'.<. 5% 6% 4% «4% 
Minn.-H’well Reg.. 205 264% 26% 27 
es ee 514% «62 62 60 
Ohio BrassB...... 15% 16 13 12 
Otis Elevator...... 18 16% 14% 14% 
O6MG «22.55... 104 107%) 988 98 
Phelps Dodge..... 14 164% 14% 16% 
Radio Corp....... 8% 8% 1% 7 
do pref A....... 30 30 26 241% 
Republic Steel..... 17 16% 13% 13% 
GON ec res. 41 38 29% 30 
Scovill Mfg....... 20% 223% 24 2234 
Servel, Inc........ 6% 6% 4% 4% 
Sharon Steel Hoop. 8 8 7 6 
Sparks-Withington 44 5% 4% 44 
Sperry Corp....... 6 + a) 5% 
Stewart-Warner.. . 8% 8% 6% 5% 
Telautograph...... 12% 14 12 11% 
Torrington........ 38 ao ae 40 
Tung Sol Lamp... . 5 454 334 5 
Union Carb&C... 45% 48% 41 43 
U. S. Steel........ 524% «53 43144 4i 
GOW. ........ 965% 90 814% «82 
Westinghouse Elec. 42% 4334 363 37 
i. See oe 80 82 


Weston Elec. Inst.. 914 + 8% 7% 8 
YoungstownS.&T. 25% 
Zenith Radio. ..... 2% 2% 2 1% 


144% 15% 17% 14% 5 175% 192 
12 4% 12 191 

35% 423, 48% 42% 10% 49% 316 
75 


8% 8 94 8% 1% 103% 385 
6% 6% Mm &% 4 9 109 
8 8% 10% 9% 3% 17% 182 
5% «C6 64 6% «OOMKSié«KMKK«sC217 
8 10% 12% 14 2% 15 522 
12% 13 19% 17% 4% 21% 311 
on oo 344 19% 445 
4&6 % MWe Se 1% 120 
a“ i. mm mam Mm 8 
19 205% 28% 10 31% 190 
79 84 94% 8% 7 «9 33 


5 6 \Y% 8 % «(COO 

58 614% 6334 +#+573% 12% 66% 371 
3 25% 414 % 500 

20% 20% 2% 19% 73% 23 160 
44 434 8 1% 834 «568 


12: FF z_ aS 176 
1554 16% 175% 16% 10% 19% 62 
98 96% 98 9314 101 5 


16% 18% 22% 22% 2534 456 
38% 48 5534 60% 9 67% 572 
234% 22 24 25544 9% 170 


4654 53144 58 5254 23% 59% 125 
87 9234 93 92% 53 99% 75 


8% 601% 
23% 253% 3044 2% %%™ 33% 275 
34 3% 4% 3% Mw 4% 600 





Bristol Brass Corp—For 1933: Net in- 
come, $305,136, equivalent after preferred 
dividend requirements, to $4.86 a share on 
60,000 common shares, contrasted with net 
loss of $120,523 in 1932. 


Belden Mfg. Co. and Subsidiaries—For 
1933: Net income after depreciation, ex- 
penses, interest and other charges, $210,- 
520, equal to $11.27 a share on 18,680 
shares. Net loss, 1932; $231,044. 
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15 price 


Percent Recovery 


March 
over 1933 low 





IN 
BYRD’S 
SENDING 
SET 


, 316 


; 385 


311 
445 


190 
525 
317 
410 
140 
300 
207 
108 

13 


371 





160 


261 
108 
176 


. A LIBERAL use of Formica for panels, coils and 
255 other insulating parts was made in building the short 


a: wave radio set used by Admiral Byrd to send his 
456 frequent programs from Little America in the 


572 : 
170 Antarctic. 


= These sets were built by the Arthur A, Collins 
816 Radio Laboratories of Cedar Rapids, Ia. 

359 

260 Since before the war radio men have known Formica 
a to be a dependable and uniform insulating material, 
366 and have used it for many purposes. 

120 

125 It is available in sheets, tubes and.rods or in fabri- 
a cated parts and can be shipped quickly from one of 
= the largest and best equipped plants in the industry. 
14 

275 N. B.—Byrd’s aeroplanes are also equipped with 


Formica pulleys. 


@ THE FORMICA INSULATION COMPANY 


—For 4638 SPRING GROVE AVENUE * CINCINNATI, OHIO 
n, ex- 
$210,- 
18,680 





ORMICA 








, 1934 





What's New This Month? 


Products, Personalities, Progress, Associations and Publications 





Explosion Proof D. C. Motor 
pours ALLIS COMPANY, Milwaukee, 


Wis. Direct current fan-cooled explo- 
sion-proof motor, 25 horsepower, 806 r.p.m. 
Has easily removable outer steel shell, three 
removable screw-caps for quick and easy 
inspection of commutator and brushes, a 
non-sparking aluminum fan and _ special 
conduit box for easy wiring. Motor 
casing is held with heavy steel tie-bolts 
which can be easily inspected or replaced. 
Long close-fitting joints between bearing 
brackets and frame quenches flame in event 
of explosion inside the motor. 


Self-Starting Synchronous Time Switch 


ARAGON ELECTRIC CO., 1775 Old 

Colony Bldg., Chicago, Ill. Time 
switch, Type G series, with a self-starting 
synchronous motor for operating thermo- 
stats, oil burner, stoker and draft controls, 
temperature regulators, neon and other 
luminous signs, traffic and machinery con- 
trols or other control circuits not exceed- 
ing 1600 watts. Has 6-position terminal 
block, of Bakelite, switch element of 





Bakelite and bronze (silver contacts), S. P. 
single throw, S. P. double throw, or any 
special two-circuit type. Motor is housed 
in dustproof die-cast shell. 

Compact and simple in design; 8 in. 
high x 4 in. wide x 3 in. deep. Has a 
movement containing four heavy cut brass 
wheels and steel pinions; a removable dial 
with no friction slips between it and the 
motor and a “skip trip” feature which 
provides for manually turning the ¢ircuit 
on and off at any time ahead of the auto- 
matic setting without disturbing the normal 
sequence of operation. Housed in a 
pressed steel case (16 gauge), with con- 
tinuous panel hinge. Black crackle lacquer 
finish with nickel plated movement parts, 
hasp and face plate. 
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Products 


Synchronous Hour Counter 


ESTON ELECTRICAL INSTRU- 

MENT CORP., 582 Frelinghuysen 
Ave., Newark, N. J. Hour counter, Model 
91, for measuring elapsed time. It may be 
used for the integration of running time, 
on electrically operated machines, or (by 
subtraction) the idle time; also used in 
conjunction with vacuum tube devices. A 


t 





special ball-bearing, self-starting, synchron- 
ous motor, drawing less than 2 watts, is 
connected through gears to dial type indi- 
cating train on the face of the instrument, 
which runs to 9,999 hours and repeats. 
Housed in panel type Bakelite case (flange 
dia. 3% in., body dia. 234 in. overall depth, 
4% in. weight, 18 oz.) also cast aluminum 
housing for front of board mounting. 
For 110 volts, 60 cycle; also 11 volts for 
connection in parallel with power tube 
hlaments. 


Low Resistance Pyrometer 


USSELL ELECTRIC CO., 341 West 
Huron Street, Chicago, Ill. Hold-Heet 
pyrometer which, according to the maker’s 
Bulletin No. 202, is built, priced and sold 
strictly for manufacturers’ production use 
as standard equipment on heat using ma- 





chines. This instrument is permanently 
mounted in a position that is not subject 
to the heat of the machine. No connec- 
tion leads are employed and a No. 6 gauge 
thermocouple extends direct from the 
meter to the point where temperatures are 


to be measured. Has hexagonal aluminum 
case (55@ in.), so designed that the py- 
rometer extension leads may be attached 
to the top, the bottom, or either side of 
the case, as may be most convenient in ap- 
plication and as specified by the user. Di- 
rect reading type with manual cold end 
correction adjustments. Total resistance, 
10 ohms. Temperatures range—60 to 800 
degrees F. and 60 to 1600 degrees F. 





Vacuum Switch Thermal Controls 


DISON ELECTRICAL CONTROLS, 
INC., one of the Thomas A. Edison 
Industries, 45 Lakeside Ave., West Orange, 
N. J., is now marketing, on a commercial 
basis, a line of vacuum switches said to be 
sensitive to very small temperature changes 
and to operate without destructive arcing. 
These small, compact controls operate on 
temperaure changes in the medium sur- 
rounding them, no external operating me- 
chanism is required and they can be used 
with safety in the presence of corrosive or 
inflammable vapors. Applications are num- 
erous and varied; fire detection, alarm, 
temperature end-point in candy and cellu- 
loid processing, curing room control, em- 
bossing plate regulation, immersion heater 
control, oil pre-heat control on oil burners, 
piezo-crystal control (radio) and other use. 


SS => 


Made according to customers’ require 
ments, three sizes are already standardized 
—'Y,., 6 and 10-amp. capacity, 110 to 120 
volts. Outside dimensions range from % 
in. dia. x 2% in. long, to % in. dia. x 3% 
in. long. Their compact design facilitates 
mounting in optimum position. With all 
working parts hermetically sealed in a 
glass tube so that the contacts cannot be- 
come coated with dust or other foreign 
material the controls are furnished either 
in highly evacuated or gas-filled tubes (an 
inert gas being introduced to increase ther- 
mal sensitivity) and the heat sensitive 
member (arm) is usually of thermometal. 
They are non-adjustable and may be set 
for any desired temperature in the process 
of manufacture, between zero and 600 
degree F. Direct thermal controls having 
many commercial uses, are similar in gen- 
eral construction to the direct control unit, 
but draw their operating power from an 
electrical heater wound on the bi-metallic 
actuating arm. Relays designed to give 
timing delays from 5 seconds to 5 minutes 
are also in regular use for delaying the 
application of plate voltage to gaseous rec- 
tifiers until the filament comes up to maxi- 
mum temperature. Thermal relays are 
available for loads up to 1000 watts, A. C. 
or BX. 
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alarm, 


on |" IS a safe assumption that you want to eliminate bare steel from your 

ie products, because bare steel rusts and rust means deterioration. 

urners, But before you decide that rust-proofing metal parts with Cadmium 

ler use. cannot be done within your cost limitations, get the costs on plating 
them the Grasselli way—with CADALYTE. With this exclusive process 
you get the following advantages and economies: 


—assures lowest possible plating costs. 
:> —reduces the time required for plating. 
— increases production and lowers labor costs. 
—cuts down the amount of needed equipment. 
—eliminates current and metal losses. 
—stops costly errors in mixing—materials supplied already mixed, in dry form. 


equire —all charges for the use of the process are included in the low cost of the material. 


ardized Write for our helpful booklet—it clearly describes and illustrates how 
to 120 CADALYTE, used with Grasselli Cadmium Anodes, provides an electro 
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Variable Voltage Adjuster 


ACME ELECTRIC & MFG. CO., 1440 
Hamilton Avenue, Cleveland, Ohio. 
Variable voltage adjuster with manual 
regulating device for adjusting supply 
voltage feeding radios, refrigerators and 
small motor appliances; for use also in 
repair shops for testing. Built similar in 





construction 


to an ordinary 
transformer with voltmeter and adjusting 
knob mounted at one end and equipped 
with 8-ft. attachment cord and separable 
plug. Permits the regulation and adjust- 
ment of the primary line voltage from 
either below or above normal to the proper 


step-down 


Has 
Capacity, 
Voltage range, 
also 160-180-210-220- 
Overall dimensions, 
Weight, 6% Ib. 


operating voltage of the appliance. 
series of taps within the case. 
100 to 150 volt amperes. 
85-100-115-130-145 ; 
240. Cycles, 50-60. 
3% x 415/16 x 4% in. 





Embossed Interior Trim 
for Refrigerators 


ROWE NAME PLATE & MFG. CO., 

1749 Grace Street, Chicago, Ill. Chrome 
fronted trays and evaporator doors for 
dressing up the in- 
terior of electrical 
refrigerators. Have 
highly and sharply 
embossed _ decora- 
tions. The striking 
chrome highlights 
of the embossed 
design are con- 
trasted against a 
new dull frosted 
chrome finish of 
rich even texture and a more rugged and 
massive appearance is obtained than here- 








tofore available, according to the maker, 
who announces, as a new development, the 
production of this equipment on its heavy 
coining presses. 


Self-Protected Motor 


INCOLN ELECTRIC CO., 12818 Coit 

Road, Cleveland, Ohio. Self-protected 
motor which has a protective device built 
into windings. Should the motor be stalled 
through overloading, or become exces- 
sively hot, due to poor ventilation, or run 
on single phase, or if it is blocked for any 
other reason the protector shuts off the 
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current to prevent damage to the motor. 
The maker states that where large motors 
are necessary to take care of only infre- 
quent peak loads, a small size self-pro- 
tected motor may be employed instead. 
At high peak loads the protector auto- 
matically disconnects the motor. This 
A.C. induction, self-protected motor is built 
in sizes from % to 30 hp., for either two 
or three phase and standard commercial 
cycles and voltages. The control unit is 
mounted on top of the motor. 





Light Source Unit 


ESTINGHOUSE ELECTRIC & 

MFG. CO., East Pittsburgh, Pa. 
Type E light source unit for use with 
light sensitive equipment and especially 
useful in applications requiring transmis- 
sion of the light beam over a considerable 
distance or where the beam must pene- 
trate steam, dust or similar semi-translu- 
cent substances. An intensity of 24 foot- 





candles is obtained at 25 feet. For other 
distances the intensity varies inversely as 
the square of the distance. Consists of an 
industrial light source lamp (rated at 6 
volts, 5 amp. and 3000 hours life) and a 
lens for condensing the light rays into a 
nearly parallel beam. Provisions are in- 
cluded for adjusting the focus of the lens 
with respect to the lamp so as to locate 
the beam easily at the desired spot with- 
out removing the cover of the unit. A 
transformer is also provided to operate the 
lamp from any commercial A. C. source. 
The whole assembly is mounted in a steel 
cabinet suitable for either indoor or out- 
door mounting and an infra-red filter to 
provide an invisible light beam is an op- 
tional accessory. 


Elastic Stop Nut 


A G. A. COMPANY, Elastic Stop Divi- 

*sion, Elizabeth, N. J. Elastic Stop 
Nut, a standard nut With the height in- 
creased to incorporate a fibre collar. This 
added height corresponds approximately to 
the thickness of a lock washer. The collar 
is made from one or more fibre wash- 
ers, of diameter smaller than the diam- 
eter of the bolt, and is not threaded. The 
nut is made in brass, bronze and duralumin 
from the smallest machined screw size 
for instruments, up to large terminal size. 


Used for terminal connections for maxi- 
mum current transmission, with smooth 
seating surfaces that do not chew up and 
twist the terminal lugs. Applications in- 
clude switchboard and transformer ter- 
minals, relay adjustments, control ap- 





paratus and portable electrical tools, etc., 
where loose connections due to vibration 
or poor connections due to corrosion or 
where overheating and arcing must be 
eliminated; also used for radio trimmer 
condenser adjustments, cushion mountings, 
shield fastenings, high frequency connec- 
tions, and in the construction of cabinets 
for radio or special apparatus. 

At left of illustration is shown the posi- 
tion of bolt before it reaches the un- 
threaded fibre collar. At the right is shown 
the bolt which has passed through the fibre 
collar, forcing the nut upward until all 
“play” is eliminated, with the thread flanges 
pressed into permanent contact. 


High Frequency Tool Receptacles 


ARVEY HUBBELL, INC., 1460 State 

St., Bridgeport, Conn. “Hubbelock” 
heavy duty receptacles, cord connectors and 
caps, designed especially for high fre- 
quency portable tools. Four-wire, polarized, 
for 20 amp., 250 volts, D. C., 440 volts 
A. C. Have adjustable cord grips to re- 





lieve strain from wiring connections and 
positive locking feature preventing acci- 
dental breaking of current. Polarization 
prevents the insertion of the cap in any but 
the proper position. Receptacles and con- 
nector body of dead front type have a dis- 
appearing Bakelite plunger, spring 
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SPRING 
SHEETS 





FLAT ROLLED 
SPRING WIRE 





ROUND WIRE 


ORIGINAL MANUFACTURERS of PRO) 
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LEPHANT BRAND Phosphor Bronze is 
ideally suited to spring applications 
where hard service is essential. In addition 
to its superior toughness, tensile strength, and 
corrosion resistance, its greater elasticity 
makes it the preferred spring and contact 
metal. Continuous load or pressure does not 
fatigue ELEPHANT BRAND; and designing 
engineers should specify it where permanent 
set is desired. 

Sixty years as the pioneers and original 
fabricators of phosphor bronze in this coun- 
try make us proud of ELEPHANT BRAND 
quality, and determined to maintain it re- 
gardless of price fluctuations. There is a 
grade for every need; and we suggest you 
write for a copy of our booklet No. 29, or 
consult us on your special problems. 


THE PHOSPHOR BRONZE 
SMELTING COMPANY 


2200 Washington Ave., 
a 


WE DO OUR Pa. 





Philadelphia, Pa. 


THOR BRONZE SINCE 18/4 
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A FEW TYPICAL 
ELECTRICALLY 
OPERATED 
MACHINES, 
APPLIANCES AND 
APPARATUS 
USING SPRINGS 


Fans 

Clothes washers 

Refrigerators 

Percolators 

Ranges 

Toasters 

Waffle irons 

Dish washers 

Pumps 

Telephones 

Oil burners 

Ironers 

Portable tools 

Machine tools 

Ice-making machinery 

Bottling machinery 

Textile machinery 

Radio receiving sets 

Mining machinery 

Vacuum cleaners 

Electro-medical 
apparatus 

Circuit breakers 

Motors 

Therapeutic lamps 

Traffic signals 
etc., etc. 





actuated, which also serves to _torcibly 
eject the cap and to snuff any arc. Casings 
are of steel, 1/16 in. thick, and grounding 
is positive. The casings are shaped to fit 
the hand, indicating to the user the proper 
position for putting the devices together. 
A sponge rubber disc, % in. thick, is pro- 
vided to make the cap and connector body 
dust proof. Wiring chambers are separated 
from the metal casings by a molded Bake- 
lite lining and the terminals are marked 
“X,” “Y,” “Z,” and “GR” for correct po- 
larization. Another molded Bakelite piece, 
with dovetailed recesses, fits dovetails on 
the contact blades. Fitted with a rubber 
cord-grip bushing which besides insulating 
between the cord and casings, relieves all 
strain from terminals and further seals the 
devices against entrance of dust. Cadmium 
is standard finish of exposed metal parts. 


High-Speed Lowering Relay 


ESARNISCHP EER CORP., 4400 W. 
National Ave., Milwaukee, Wis. High- 
speed lowering relay for increasing the 
lowering speed of 
hoist drives. It can 
be applied to any 
D.C. motor operated 
crane equipped with 
series motors and 
dynamic lowering 
control. It requires 
no serious alteration 
in the main con- 
troller and crane 
wiring, is available 
for any size of hoist 
motor from 110 to 
550 volts and is en- 
tirely automatic, 
being controlled only 
by the weight of the 
load itself. When 
the load is heavier 
than about one-third capacity the relay 
automatically prevents speed increase. 

The illustration shows ebony-asbestos 
panel mounted with single-pole, single- 
throw knife switch and a spring-closed 
contactor below which are a normally 
opened circuit relay and a standard two- 
pole control circuit relay. 





Commutator-Brush Seater 


DEAL COMMUTATOR DRESSER 

CO., 1008 Park Ave., Sycamore, IIl. 
3rush seater for seating carbon, graphite 
or metal-composition brushes. It is a soft, 
slightly abrasive insulating material of fine 
texture that does not scratch or cut the 
commutator. The combination of material 
removed from the brush and the brush 





seater gives the commutator or ring a high 
polish. The brush seater is held at the 
heel of the brush and pressed down on it. 
The friction from the revolving commu- 
tator, or ring, releases the brush seater 
material, which is carried under the brush. 
The maker claims that it is especially valu- 
able in seating large metal-composition 
brushes. Standard size, 434 in. long x 
1% in. x & in. face. 


Timing Meter 


ELCOME METER CO., 461 South 

Fair Oaks Ave., Pasadena, Cal. Tim- 
ing meter for coin operation of washers, 
hot plates, portable heaters, exercising 
machines, radios, refrigerators, tennis 
court and playground lighting units, etc. 
As used on hot plates, the meter auto- 
matically increases the timing on low heat 
as compared with use of high heat, and 
vice versa. Several coins may be dropped 
in the meter at once, but only one will 
register at a time and the coin slot may 
be adapted to coins of various denomina- 
tions. Equipped with special locking de- 
vice and is housed in case 6 x 6 x 5 in. 
and furnished for either 110 or 220 volts, 
50 or 60 cycles. 


Personalities 


Bilsland Made Allis-Chalmers Manager 


F. BILSLAND has been appointed 

* Chicago district manager of the Allis- 

Chalmers Mfg. Co. to succeed F. L. Web- 

ster, who resigned Feb. 28, because of con- 
tinued ill health. 





Thomson-Judd Elects Officers 


HOMSON-JUDD WIRE MACHIN- 

ERY CO., subsidiary of the Thompson- 
Gibb Electric Welding Co., Lynn, Mass., 
at the annual meeting of stockholders 
elected Arthur R. Petterson to the office 
of vice-president, succeeding the late 
Josiah Judd, who died on Dec. 19, 1933. 
The officers and directors of the company 
are: President, George A. Cutter; vice- 
president, Arthur R. Petterson; secretary, 


50 


D. J. Lyne; assistant secretary, William T. 
Ober; treasurer, A. P. Reed. The di- 
rectors are George A. Cutter, Arthur R. 
Petterson, William T. Ober, A. P. Reed, 
W. G. Gibb. 


Automatic Washer Reelects Officers 


NEAL GALLAGHER has been re- 

"elected president of the Automatic 
Washer Company, Newton, Iowa. He also 
was renamed to the post of general man- 
ager. Other officers reelected are: George 
O. Nelson and I. F. Woodrow, vice-presi- 
dents; Hobart Cammack, secretary-treas- 
urer, and C. J. Elliot, assistant secretary- 
treasurer. January business for this com- 
pany was reported as 13 per cent better 
than in the same month in 1933 and Febru- 





ary unit sales increased 50 per cent over 
February a year ago. 





Nealon is Now General Sales Manager 


RANK A. NEALON, formerly sales 

manager of the Sterling Cable Corp., 
has been made general sales manager of 
the American Enameled Magnet Wire Co., 
Port Huron, Mich. Both the American 
Enameled Magnet Wire Company and the 
Sterling Cable Corporation are Auto-Lite 
Divisions. 


Harrell Assistant C. E. for Reliance 


E. HARRELL has been made assistant 

* chief engineer of the Reliance Electric 
& Engineering Co., 1042 Ivanhoe Road, 
Cleveland, Ohio. He joined the Reliance 
organization upon graduation from Purdue 
University in 1924 and following sales en- 
gineering work in Chicago he returned to 
Cleveland as special engineer for steel mill 
motor applications. He has since been 


chief draftsman and engineer in charge 
of A. C. design. 


Walker Heads Plastic Molding Corp. 


GEORGE WALKER, for the past six- 

teen years with the Garfield Mfg. Co. 
and since 1929 as sales manager, has sev- 
ered his connection with that company. 
Mr. Walker has become president and gen- 
eral manager of the Plastic Molding Corp. 
of Sandy Hook, Conn., makers of hot and 
cold molded insulation. Although assum- 
ing the increased responsibilities incident 
to the management of the Plastic organiza- 
tion, Mr. Walker will continue to get about 
the country frequently, calling upon his 
many friends among the manufacturers of 
electrical equipment. 


Harold W. Faint on Udylite Staff 


AROLD W. FAINT is now on the 

sales engineering staff of Udylite Pro- 
cess Co., 3943 Bellevue Ave., Detroit, Mich. 
His headquarters 
will be the Chi- 
cago office of the 
company at 205 
Wacker Drive. 
Mr. Faint comes 
from a “plating” 
family. Before 
the days of mod- 
ern_ generators, 
his grandfather 
used storage bat- 
teries in his plat- 
ing business in 
London, Eng- 
land. His father’s 
entire career has 
been devoted to electroplating, having been 
foreman plater for Singer Sewing Machine 
Company for a number of years and later 
having the same position at International 
Motors Corp., Allentown, Pa. Mr. Faint 
graduated as chemist from Rutgers in 1917, 
and was with J. B. Ford Co., the U. S. S. 
Lead Refining, in East Chicago, Ind., and 
with Crowe Name Plate & Mfg. Co., Chi- 
cago, Ill., where he was chemical engineer 
in charge of special metallurgical and 
finishing problems, 





Harold W. Faint 
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HALF -PUNCHINGS 
COST MORE THAN 


WHOLE ONES 


Every time a punch comes down on a die with 
insufficient metal in the press, the half-punching 
that results represents a far greater loss than 
the cost of the metal. A single part-punching 
takes more out of the die than hundreds of 
good ones. 

Sil-con Electrical Strip goes a long way 
toward overcoming this expensive evil. The 
coiled strip moves continuously through the 
press, perhaps a thousand or more feet of 
metal in a single length. Part-punchings can 
only come at the end of a long run of perfect 
pieces and a good operator can eliminate them 
entirely and save untold needless wear and 
tear on die equipment. 

Sil-con Strip is made by Republic’s special 
process in all the usual widths and gauges. It 
is available in five grades—Armature, Electrical, 
Special Motor, Special Dynamo and Regular 
Transformer—and each grade carries a guar- 
anteed electrical performance equal to that of 
the finest sheets in the equivalent grades. And 
there are many other reasons why Sil-con, 
Republic’s Perfected Electrical Steel, should be 
used in the equipment you sell. A letter will 
bring you complete information. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES =QRSF YOUNGSTOWN, OHIO 





Licensed under patents 1,867,818; 


1,932,306 to 1,932,309 inclusive; 
SSESSs ETI 
SIL « CON 


PERFECTED ELECTRICAL 
STEELS...SHEET AND STRIP 











Burgess With Ault & Wiborg 


ENNETH E. BURGESS, formerly 

technical director of Zapon Co., Stam- 
ford, Conn., and more recently in charge 
of the lacquer division of Van Schaack 
Bros. Chemical Works, Chicago, Ill., has 
been made a member of the technical staff 
of Ault & Wiborg Corp., 75 Varick St., 
New York, which has taken over the lac- 
quer division of the Van Schaack com- 
pany. 


Conlon Appointments 
T COLE CAWTHORNE, formerly pro- 


* motional manager in the General Elec- 
tric Co. laundry equipment division and 
district sales manager of the Hurley Ma- 
chine Co., has been appointed by the Con- 
lon Corp., 19th St. and 52d Ave., Chicago, 
Ill., as sales manager for the eastern states. 
Enoch B. Seitz has been appointed sales 
manager for the central states and H. D. 
3roughton western district manager. 


Lilienthal and the Two Morgans 


HE Electric Home and Farm Authority, 

a subsidiary of the Tennessee Valley 
Authority is governed by the same board 
of directors: Harcourt A. Morgan, Ar- 
thur E. Morgan and David E. Lilienthal 
(left to right in the picture). 

Dr. Harcourt Alexander Morgan began 
his career at the Louisiana State Univer- 
sity. He was director of the Agricultural 
Experiment Station of the University of 
Tennessee and became president of the 
university 15 years ago. Since then the 
growth of the institution in numbers and 
in facilities has been as phenomenal as it 
has been in influence far beyond the 
borders of Tennessee. He has long been 
the head of the Association of Land Grant 
Colleges and Universities, and was a mem- 
ber of the Advisory Council of the Agri- 
cultural Committee of the American 
Bankers’ Association. During the World 
War he was Food Administrator for Ten- 
nessee. He is president of the Entomolog- 
ical Society, is a Rotarian, plays golf and 
loves to dispense hospitality at his pleasant 
and spacious home on the outskirts of 
Knoxville. He is 66 years old, but he has 
the enthusiasm of a young man. Orig- 
inally a cultural product of the Ontario 
Agricultural College, he got his post-grad- 
uate polish at Cornell and at the Marine 
Biological Laboratory at Woods Hole, 
Massachusetts. 

Dr. Arthur Ernest Morgan, chairman of 
T.V.A. has won distinction both as a 
civil engineer and as a college president 
without the advantage of a college educa- 
tion. .He was born in Cincinnati, Ohio, 
June 20, 1878. He attended local high 
school. From 1902 to 1907 he engaged in 
civil engineering at St. Cloud, Minn., sub- 
sequently he was supervising engineer for 
the Government drainage investigations and 
was in charge of the design for various 
reclamation works in the Southern states. 
Altogether he has planned and superin- 
tended construction of some 75 water con- 
trol projects. He was chief engineer of 
the dam system to prevent recurrence of 
the Dayton, Ohio, flood and floods at 
Pueblo, Colo., and designed the $8,000,000 
reclamation system for the St. Francis 
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Valley of Arkansas. Water and drainage 
codes drafted or revised by Dr. A. E. 
Morgan, or with his assistance, have been 
adopted by six states. 

In 1922 he became president of Antioch 
College at Yellow Springs, Ohio. In 1923 
the University of Colorado conferred 
upon him the honorary degree of Doctor 
of Science. From 1915 until his appoint- 
ment to the Tennessee Valley Authority, 
Dr. Morgan was president of the Dayton- 
Morgan Engineering Co., with offices at 
Dayton and Yellow Springs, Ohio. 

David E. Lilienthal who is also president 
of E.H.F.A., was only 33 years old when 









































appointed, on June 3, 1933, to be one of 
the three members of the board of direc- 
tors of T.V.A., but he had already 
achieved national reputation as a legal 
authority on public utility matters. 

He was born July 8, 1899, at Morton, 
Ill., and attended De Pauw University at 
Greencastle, Ind. and Harvard Law 
School, being graduated from the latter in 
1923. For a while he was in association 
at Chicago with Donald A. Richberg, now 
general counsel for N.R.A.. In 1926 Mr. 


Lilienthal established his own office in 
Chicago where he practiced until Febru- 
ary, 1931. When Phillip La Follette, 
younger brother of United States Senator 
Robert M. La Follette, Jr., became gov- 
ernor of Wisconsin he invited Mr. Lilien- 
thal to reorganize the then Railroad Com- 
mission of that state. Mr. Lilienthal ac- 
cepted, and as state public utilities com- 
missioner, he revised the public utilities 
statutes of Wisconsin, his proposed 
changes being adopted in 1931. The Lilien- 
thal revision subsequently served as a 
model for those of six other states. 
Besides reorganizing the Wisconsin Pub- 


lic Service Commission, Mr. Lilienthal 
wrote the order for that commission re- 
ducing telephone rates 12% per cent. on 
the grounds of economic emergency. The 
commission also stopped the distribution 
of dividends by ten large electric com- 
panies to holding companies to prevent the 
drainage of assets out of the state. As 
a result, rates were reduced $4,000,000 in 
the course of a year, with only one piece 
of litigation going to trial. The reduction 
affected several hundred concerns. 


Progress 


Refrigerator Sales Set Record 


SALES of refrigerators in January, ac- 
cording to figures gathered from rep- 
resentative manufacturers by the Edison 
Electric Institute, totaled 35,212 units, 
compared with 18,755 units in the corre- 
sponding month last year. For the first time 
in the history of the industry, January sales 
this year were almost as large as sales in 
December. 

Reporting that sales so far this year are 
more than 300 per cent ahead of those for 
the corresponding period in 1933, F. E. Sell- 
man, vice-president of Electrolux Refrig- 
erator Sales Co. said that the outlook is 
the best since 1929. ‘ 

Manufacturers of refrigerators will make 
a strong bid for apartment house con- 
tracts this spring, after a lapse of two 
years in which little attention has been 
given to that market. Although few new 
apartment dwellings are going up at the 
present time a large number of houses will 
undergo extensive alterations and repairs 





and executives of refrigerator companies 
are confident that they can do a large vol- 
ume of business in furnishing new equip- 
ment for apartments which will be mod- 
ernized. Makers of air-conditioning equip- 
ment also see new sales possibilities in the 
reconditioning plans of apartment house 
owners. 

Westinghouse Electric & Mfg. Co. has 
received from the Interstate Power Com- 
pany an order exceeding a half million 
dollars for electric ranges and refriger- 
ators. The Interstate Power Co. with two 
other companies have just embarked on 
an intensive four-year program of mer- 
chandising electrical equipment to increase 
current consumption. As one of the first 
steps in this program they have placed the 
order with Westinghouse for 2500 electric 
refrigerators and 1000 electric ranges. 

Kelvinator Corp., Detroit, Mich., reports 
contracts for automatic refrigeration units 
for five United States Coast Guard patrol 
boats now under construction. Specifica- 
tions call for 15 household units, 10 com- 
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AMERICAN RECORD CORPORATION 


Leaders in plastic molding for the electrical trade. 
Every molding requirement of the industry is satis- 
fied with efficiency and economy by American 
Record Corporation. The logical supply source for 
your molded parts! 


CUSTOM MOLDING 
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Molders of "Arcolite" and all other modern plastic materials. 
In colors, shapes, properties and finishes to meet every speci- 
fication. 


Executive and Sales Offices, 1776 Broadway,NEW YORK VY Chicago JUetrort Cleveland Hollywood Cal. 











mercial units and 5 large water coolers. 
Two of the boats to be equipped are being 
built in Bay City, Mich. by the Defoe 
Company, the other three by Pusey & 
Jones at Wilmington, Del. Kelvinator 
also announces that February refrigerator 


Power Output 


POWER output, as reported by the 
Edison Electric Institute for the 
week, ended March 17, amounted to 
1,650,013,000 kilowatt-hours as 
against 1,647,024,000 in the previous 
week and 1,375,207,000 in the corre- 
sponding week last year. All regions 
but the South improved on their in- 
creases over a year ago, and the 
gain on the Pacific Coast was pro- 
nounced. The following table gives 
the percentage increases in the two 
weeks over the corresponding weeks 
last year. 
Weeks Ended 
March 17 March 10 


New England ...+18.2 +17.0 
Middle Atlantic. .+-14.7 +14.1 
Central industrial +30.1 +27.6 
West Central ...+13.8 +12.7 
Southern ....... +17.5 +18.5 
Rocky Mountain.+-16.8 +15.7 
Pacific Coast....+12.0 + 79 
Entire U. S. ....+20.0 +18.4 


Domestic Consumption in 1933 


OR the first time since the build- 

ing of the first electric generating 
plant more than 50 years ago, con- 
sumption of electricity by residential 
consumers during 1933 was less than 
in the preceding year. Statistical data 
for 1933 just completed by the Edi- 
son Electric Institute shows that do- 
mestic customers used 11,960,256,000 
kilowatt-hours last year, 0.2 per cent 
less than in 1932 when 11,986,872,000 
kilowatt-hours were so consumed, 
and paid $656,670,000 for their cur- 
rent, or 1.9 per cent less than the 
$669,199,700 paid in 1932. 

This first interruption of a more 
than 50 year progressive uptrend is 
attributed to the doubling up of 
families, a development of the de- 
pression. Had it not been for the 
sale of 1,000,000 electric refrigera- 
tors during 1933, residential con- 
sumption would have decreased even 
more. While the industry sold 65,- 
753,608,000 kilowatt-hours of elec- 
tricity to ultimate consumers in 1933, 
3.1 per cent more than in 1932, it re- 
ceived 3.2 per cent less for its prod- 
uct, total revenue amounting to $1,- 
773,415,600. Large wholesale cus- 
tomers took 8.1 per cent more cur- 
rent than in 1932, but paid 2.4 per 
cent less. Retail commercial custom- 
ers used 3.5 per cent less electricity 
at a cost of 5.5 per cent less than in 
1932. Last year gave the industry an 
average revenue per kilowatt-hour 
of 5.49 cents, 1.6 per cent smaller 
than in 1932. The average monthly 
bill per residential customer in 1933 
amounted to $2.76, compared with 
$2.79 in 1932. 





shipments totalling 20,943 units, were more 
than 300 per cent of those for the corre- 
sponding month of 1933. Total shipments 
for the first five months of the company’s 
present fiscal year are 78 per cent ahead 
of shipment for the same period of the 
previous year. Unfilled orders 403 per 
cent over last year at the same time; 
orders received during the month were 461 
per cent greater than for February, 1933, 
a new record, which made that month 228 
per cent of the best previous February in 
the company’s twenty years of existence 
and exceeds the shipment record of any 
single month in the boom years of 1928 
and 1929. 

Frigidaire Corp., Dayton, Ohio, an- 
nounces the introduction of a line of 15 
models, prices ranging from $99.50 to $509. 
These new models were unveiled in 6000 


retail outlets from coast to coast on 
March 21. 
Norge Corp., Detroit, Mich., reports 


three orders for trainload shipments of 
refrigerators during March, totalling 149 
carloads, to be followed by further orders 
for shipment during April and May and 
succeeding months, according to distribu- 
tors. The three orders referred to went 
to distributors in Kansas City, Chicago and 
Philadelphia. 

Washer Sales Continue to Increase 
ARTON CORP., West Bend, Wis., re- 
ports that February shipments of house- 

hold washing machines, showed an increase 


of 68.25 per cent over February of last 
year. 





Electrical Trade Uptrend Continues 


N the electrical supply trade, there was 
a steady betterment in both sales and 
collections during March, volume running 


10 per cent above the February total, which 
rose 30 per cent over the 1933 figures, in 
spite of the short month and bad weather 
conditions prevailing. Wholesalers of 
radios are preparing for a share in the 
substantial business developing for auto- 
mobile units. This potential market prom- 
ises to yield good returns, as cars already 
in operation provide a large field, and to 
this must be added the new models which 
will go into consumption, as most of these 
are equipped with facilities for the installa- 
tion of radio sets, according to Dun and 
Bradstreet, Inc. 


High Court Backs Merger 


Ts U. S. Supreme Court on March 12 
ruled against the Federal Trade Com- 
mission’s right to restrain the Arrow-Hart 
& Hegeman Company, a combination of 
the Arrow Electric Company and the Hart 
& Hegeman Electric Company, Hartford, 
Conn., making wiring devices, from con- 
solidating the companies. Originally they 
organized a holding company, but the com- 
mission objected, whereupon a merger was 
arranged. Transactions leading up to the 
merger were consummated before the final 
dissolution of the holding company. Later 
the commission issued a complaint charg- 
ing a violation of the Clayton Anti-Trust 
Act in the acquirement of the assets of 
the two companies. The commission was 
sustained by the Second Circuit Court of 
Appeals but the Supreme Court has re- 
versed the ruling of the former body. The 
reversing opinion was written by Justice 
Roberts who was joined by Justices Suth- 
erland, Vandevanter, McReynolds and 
Butler. Justice Stone who wrote a dissent 
was supported by Chief Justice Hughes 
and Justices Brandeis and Cardozo. 


Associations 


National Electrical Credit Association will 
hold its thirty-sixth annual meeting July 
19-20 at Chicago, Ill. Arthur F. Hearl, 
Metropolitan Electrical Supply Co., Chi- 
cago, is secretary, succeeding Frederic A. 
Lind. 


1.R.E.—The Institute of Radio Engineers 
and the American Section of the Interna- 
tional Scientific Radio Union will hold a 
joint meeting April 27 at the National 
Academy of Sciences Building, Washing- 
ton, D. C. The 1934 I.R.E. Convention 
will be held in Philadelphia, May 28-30, 
with headquarters at the Benjamin Frank- 
lin Hotel. Harold P. Westman, 33 West 
39th St., New York, is secretary. 


Scientific Apparatus Manufacturers of Amer- 
ica will hold annual meeting at Haddon 
Hall in Atlantic City, N. J., May 21-23. 
John M. Roberts, 20 N. Wacker Drive, 
Chicago, IIl., is secretary. 


American Gear Manufacturers Association will 
hold its annual meeting at the Penn-Lin- 
coln Hotel, Wilkinsburg, Pa., the head- 
quarters of the association, May 3 and 4. 
J. C. McQuiston is secretary. 


Machinery and Allied Products Institute, 


221 N. La Salle St., Chicago, Ill, an- 





nounces the election of Leo W. Grothaus 
and Robert M. Gaylord to its executive 
committee. Mr. Grothaus, an officer of the 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wis., is the third prominent figure in Mil- 
waukee industrial circles to be honored by 
the M.A.P.I. membership. The other two 
are Robert E. Friend, of Nordberg Mfg. 
Co., and C. S. Wagner, executive of the 
Koehring company Mr. Gaylord, presi- 
dent, Ingersoll Milling Machinery Co. at 
Rockford, Ill., is former president of the 
National Machine Tool Builders’ Associa- 
tion and his election to the M.A.P.I. board 
gives that city two spokesmen. The other 
is A. M. Matteson, president of the Matte- 
son Machinery Works. 


NEMA—The regular spring meeting of 
the National Electrical Manufacturers As- 
sociation will be held at The Homestead, 
Hot Springs, Va., May 20 to 24 inclusive. 

Starting in March, and for the following 
six months, the Edison Electric Institute 
in conjunction with the Heating Device Di- 
vision of NEMA is sponsoring another na- 
tional program, this one on electric table 
cookery. The objective is to renew interest 
in the promotion of small heating and mo- 
tor driven devices, and promote coopera- 
tive programs with the local trades. 
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Take Bobbins 
for example— 


ATIONALH-A:R-D-Vulcan- 

ized Fibre is more than just 
a wonderfully successful electrical 
insulator—a great deal more! . . 
It has physical and mechanical 
properties that recommend it for 
use in almost every department 
of industry. 


Take Bobbins, for example. 
Greater speeds! . . . Finer yarns! 


Greater speeds mean greater 
strength and higher precision in 
design and construction! . .. Finer 
silk and synthetic yarns call for 
smoother, truer running—always 
at perfectly even tension. 


The high-speed Spools and Bob- 
bins of today, as made by lead- 
ing manufacturers, are. actually 
built up around the qualities and 
strengths peculiar to National 
H-A-R-D- Vulcanized Fibre — its 
glass smooth finish; extreme 
hardness; toughness. These Bob- 
bin Heads will not chip, split, 
dent, crack or splinter. Drive 
screws will not pull through. 


National H-A-R-D- Vulcanized 
Fibre is now receiving the attention 
of engineers and executives who 
must discover a way to lower costs 
and higher values. Our technical 
cooperation is constantly being em- 
ployed to determine just where a 
particular grade of National 
H-A-R-D- Vulcanized Fibre will 
work to best advantage. 


Your request for information will 
receive immediate attention. 


NVF 


PRODUCTS 


PHENOLITE (Laminated Bakelite) 
PEERLESS INSULATION 
NATIONAL HARD 
VULCANIZED FIBRE 


FIBRE CoO. 


Wilmington, Delaware, U.S. A. 
Offices in Principal Cities 





Radio Manufacturers Association, 1317 F. 
Street, N. W., Washington, D. C., reports 
its engineering committees active. The 
meeting of the RMA Engineering Com- 
mittee on Receivers was held January 
10 in New York to consider power trans- 
former standards, proposed revision of the 
National Fire Underwriters’ specifications 
for sets, and specifications for electrical 
testing laboratories. 

H. B. Bassett, of New Haven, Conn., 
has been appointed chairman of the RMA 
Committee on Litz Wire. 


American Society for Metals (formerly 
American Society for Steel Treating), 
7016 Euclid Ave., Cleveland, Ohio, an- 
nounces that for the first time the Na- 
tional Metal Congress and Exposition will 
be held in New York. The week of Oct. 
1-5, 1934, has been selected as the date, 
and Commerce Hall in the Port Au- 
thority Building, at 14th St. and Eighth 
Ave., has been chosen for the site of the 
exposition. All exhibits will be located on 
one floor, with 160,000 sq. ft. of space 
available. There will be no restrictions as 
to floor loading or operation of exhibits. 
“We have long wanted to have the Con- 
gress and Exposition in New York,” W. 
H. Eisenman, secretary of the society, said, 
“but until now no suitable building has 
been available. Definite arrangements 
have been made that rates for services and 
connections will be the same -as_ those 
which our exhibitors have enjoyed in 
Cleveland, Detroit, and elsewhere.” 


American Oil Burner Association, 342 Madi- 
son Ave., New York, reports through 
Harry F. Tapp, executive secretary, that 
the oil burner show and convention held 
March 5-9, in Philadelphia, drew a record 
attendance of approximately 25,000. R. M. 
Sherman, president, Silent Glow Oil Bur- 
ner Corp., Hartford, Conn., was elected 
president of the association, C. J. Bassler, 
president, Air Conditioning Corp., Chicago, 
is the new chairman of the dealer division. 
Vice-presidents elected are as follows: W. 
J. Smith, Cleveland Steel Products Corp. ; 
J. A. Lattner, Century Engineering Corp. ; 
S. C. Hope, Gilbert and Barker Mfg. Co., 
and W. F. Brannan, Anchor Post Fence 
Company, also Mr. Bassler. Directors 
elected to the manufacturer division for a 
three-year term are as follows: M. J. 
Hammers, Petroleum Heat and Power 
Co.; R. C. Hoffman, York Oil Burner Co., 
Inc.; J. H. Hirsch, Automatic Burner 
Corp.; M. F. Cotes, Motor Wheel Corp.; 
Eugene C. Clark, Bethlehem Foundry and 
Machine Co., and Messrs. Lattner and 
Hope. 

T. K. Quinn, vice-president of the Gen- 
eral Electric Company, in his address to 
the convention, said that his company is in 
the oil heating field because the heart of 
the modern oil furnace is the electric 
motor and control. “Our destiny,” he 
said, “is bound up in the electrical busi- 
ness, and our purpose and intention is to 
confine ourselves to it. In our research 
and engineering work we are constantly 
discovering new applications for electricity, 
and to capitalize on these discoveries we 
are led into those new branches of the 
industry.” Contemplating the future of the 
oil furnace business, he said he did not be- 
lieve there would be fewer and larger 
manufacturing units because the cost of 
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selling and installing the product is too 
large a proportion of the price, and the 
product itself does not lend itself to mass 
production at a saving in manufacturing 
costs. 


Electrochemical Society has planned for 
two meetings for 1934: The first will be 
held at Asheville, N. C., April 26-28, in 
conjunction with the Tennessee Valley De- 
velopment, according to Colin G. Fink, 
secretary of the Society, Columbia Uni- 
versity, N. Y., who stated that the elec- 
trochemist feels that the southern states 
are particularly attractive for locating 
electrochemical industries on account of 
abundance of cheap labor, 12 months of 
factory activity per year, and relatively 
cheap means of transportation. The sec- 
cond meeting will be held in New York, 
September 27-29. At this meeting empha- 
sis will be laid upon new developments in 
electrochemistry, notably the many new 
electric furnace by-products and new metal 
alloys. 


American Society of Heating and Ventilating 
Engineers, 51 Madison Ave., New York, 
announces the election of the following 
officers: President, C. V. Haynes, Phila- 
delphia ; first vice-president, John Howatt, 
Chicago; second vice-president, G. L. Lar- 
son, Madison, Wis.; treasurer, D. S. Boy- 
den, Boston; members of the council (3- 
year term), M. C. Beman, Buffalo; E. H. 
Gurney, Toronto; O. W. Ott, Los Angeles 
and W. A. Russell, Kansas City ; members 
of the committee on research (3-year 
term), C. A. Booth, Buffalo; E. K. Camp- 
bell, Kansas City; John Howatt, Chicago ; 
A. J. Nesbitt, Philadelphia ; and J. H. Wal- 
ker, Detroit. 

With 650 members, guests and ladies in 
attendance, the discussion of 20 papers at 
the six technical sessions and the adoption 
of the code for testing vacuum pumps, the 
40th annual meeting of the society, held 
February 5 to 9 in New York, was an 
outstanding success. It was featured by an 
exposition of heating, ventilating and air 
conditioning equipment at Grand Central 
Palace, with an audience of 54,000 people 
during the five days and meetings of 
groups of manufacturers. A conference 
to discuss the advisability of creating a 
basic code was considered at a meeting of 
200 manufacturers’ representatives and 
code authorities. 


American Washing Machine Manufacturers’ 
Association, 80 E. Jackson Blvd., Chicago, 
Ill., reports that January ironer shipments 
by the twenty companies engaged in that 
field totaled 6826, compared to 4173 in Jan., 
1933. The association has begun compiling 
household ironer records because of the 
growing importance of these appliances in 
members’ sales activities. 

Shipments of household washing ma- 
chines in January broke all records for the 
month with a total of 81,488, according to 
figures of 32 manufacturers reported to 
J. R. Bohnen, secretary. This is an in- 
crease of 71 per cent ovér the Jan., 1933, 
total of 47,653 washers, and is the tenth 
consecutive monthly increase over the cor- 
responding month in the previous year. It 
also is an increase of 46 per cent over 
December, 1933. 

Artistic Lighting Equipment Association now 
has executive offices at 40 Wall St., New 
York. T. Yeoman Williams is commis- 





Association Calendar 


American Institute of Electrical En- 
gineers—Group meetings: Com- 
munication, April 5; Power, April 
17; general meeting, April 26; 
Northeastern District meeting, Wor- 
cester, Mass., May 16-18; Fiftieth 
Anniversary, May 13; Summer Con- 
vention, Hot Springs, Va., June 25- 
29. H. H. Henline, secretary, 29 
West 39th St., New York. 

Edison Electric Institute—Atlantic 
City, N. J., June 4-7. B. F. Wea- 
dock, 420 Lexington Ave., New 
York. 

National Fire Protection Association— 
Annual meeting, Atlantic City, N. 
J., May 14-18. A. R. Small, secre- 
tary, 109 Leonard St., New York. 

Electrochemical Society—April 26- 
28, Asheville, N. C. Colin G. Fink, 
secretary, Columbia University, New 
York. 

Association of Iron and Steel Elec- 
trical Engineers—Meeting, April 7. 
Spring Engineering Conference, 
April 11-12, Ohio Hotel, Youngs- 
town, Ohio. John F. Kelly, manag- 
ing director, Empire Bldg., Pitts- 
burgh, Pa. 

National Electrical Manufacturers As- 
sociation—Spring meeting, May 20- 
24, The Homestead, Hot Springs, 
Va. 


sioner. The other officers are as follows: 
Joseph Markel, president; Kenneth Curtis, 
first vice-president; John C. Virden, sec- 
ond vice-president; Donald E. Lindsay, 
third vice-president ; W. H. Spencer, treas- 
urer. L. Livingston is chairman of the 
executive committee. 


A.1.E.£.—The 1933 Lamme Medal of the 
American Institute of Electrical Engineers 
has been awarded to Dr. Lewis Buckley 
Stillwell, consulting engineer, “for his dis- 
tinguished career in connection with the 
design, installation, and operation of elec- 
trical machinery and equipment,” and will 
be presented at the summer convention of 
the institute, which is to be held at Hot 
Springs, Va., June 25-29, 1934. L. B. 
Stillwell was born in Scranton, Pa., March 
12, 1863. He was a student in the Latin- 
Scientific course at Wesleyan University, 
Middletown, Conn., 1882-84, and took a 
special course in electrical engineering at 
Lehigh University, Bethlehem, Pa. His 
degrees are: E.E., Lehigh University, 1885; 
M.S., 1907; D. Sc., 1914; and Sc. D., Wes- 
leyan University, 1907. From October, 1886, 
to April, 1891, he was employed as assistant 
electrician of the Westinghouse Electric 
& Mfg. Co., and served as chief electrical 
engineer from 1891 to 1897. Among his 
most important inventions are the “Still- 
well regulator,’ for the adjustment of 
voltage on outgoing lines; the “time limit 
circuit breaker,” used to localize interrup- 
tions of service due to short circuits; and 
the “diagrammatic pilot-control switch- 
board,” used to maintain before the oper- 
ator a diagram of the power circuits as the 
main switches are opened or closed. 
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f or Every Electrical and 
Manufacturing Purpose 


STEEL 


COPPER—BRASS—ERAYDO AND OTHER METALS 
IN STOCK — IMMEDIATE SHIPMENT 


We have been specializing more and more in the 
finer steel products used by the electrical manu- 
facturing and allied industries. All of these 
steels are available for immediate shipment from 
our nearest plant. 











Write for the Ryerson Stock List— 
Key to Immediate Steel 








Josepu T. Ryerson & SON, inc. 


PLANTS AT: CHICAGO MILWAUKEE ST. LOUIS 
CINCINNATI DETROIT CLEVELAND BUFFALO BOSTON 
PHILADELPHIA JERSEY CITY 



































BRA Sjs 


SINCE 1850 
SHEETS and COILS 


for forming, drawing, 
blanking and high finishes 


RODS=stock shipments 
Round, hexagon, square 
Free turning, knurling, swaging 


WIRE—Processed specially 
for tubular, split and common 
rivets, also screws and springs 


BRONZE-GILDING—-LOW BRASS 


We do no processing of parts 


THE BRISTOL BRASS 


CORPORATION 


1010 Broad St. 
Bristol, Conn. 







































































Branch Offices 
BOSTON 


| Send me recommended samples and de- 


“PDQ motors? 


.-not for me !?? 


There goes your sale—lost because of a criti- 
cism you never had the opportunity to meet. Lost 
because a man you never saw abused your motors 
by installing them in a hot spot—where they failed! 

No good telling him they weren’t intended for 
that kind of service—even if you had the chance. 

Yet he could have made your sale as easily as 
he killed it—if you had put a little greater safety 
margin into your product. The weak spot in your 
product—the windings of your motor, perhaps, the 
wiring of your lighting fixtures—might just as 
well be a sales point which you can emphasize in- 
stead of a weak point which you soft-pedal. 

You can never tell when your product may be 
used under conditions of heat, fumes, oil, grease 
or fire hazard so it would be a mighty good thing 
for you to investigate ROCKBESTOS wire which 
stands up under these conditions without failure. 

Insulated basically with asbestos, ROCKBES- 
TOS wire is permanent, can’t grow hard or brittle 
with heat or age, can’t bloom or 
swell due to oil or grease, can’t | ROCKBESTOS 
burn. available from 28 

A. W. G. to larg- 


Tell us what your product is est wanted size. 


and we'll tell you which wire, of | 4'%y. 2 9 42 


our complete line, will meet its | smeter allows of 


being used in 


special needs. . . . ROCKBESTOS | small morors and 
RODUCTS CORPORATION, other devices 


where space is lim- 
New Haven, Conn. ited. 


ROCKBESTOS 


—the wire with permanent insulation 


ROCKBESTOS PRODUCTS CORP. 
New Haven, Conn. 


Wi I necdeictenncinscccintdcinenennecdeinale 


tailed information. 
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Obituaries 


Walter Gardiner Crawford, an electrical engi- 
neer with the Bell Telephone Laboratories in 
New York for the last twenty-five years, died 


March 14, at Chappaqua, N. He was 50 
years old. 
William M. Blackstone, president of the 


Blackstone Mfg. Co., Jamestown, N. Y., maker 
of household washing and ironing machines, died 
recently. He was a grandson of the founder 
of the business, which was established at Bluff- 
ton, Ind., in 1871, and has been conducted in 
Jamestown since 1880. 


Clarence Peck Bradley, president of the Brad- 
ley & Hubbard Mfg. Co., Meriden, Conn., died 
March 9, at the age of 71. 


Lahman F. Bower, former vice president of 
the Allis-Chalmers Mfg. Co., Milwaukee, Wis., 
died March 12. He was 75. 


B. Perry Remy, founder and former head of 


the Remy Electric Co., at one time maker of 
automotive electrical equipment at Anderson, 
Ind., died at Manning, S. C., Feb. 27, aged 57 


years. 


Ma’‘or William J. Hammer, one of the early 
associates of Thomas A. Edison, died March 24 
in his seventy-seventh year. 

He was president of the Edison Pioneers in 
1908, having entered the employ of the Edison 
Laboratories at Newark, N. J., in 1879. 

He became chief engineer and general man- 
ager of the Boston Edison Company in 1886. 
Since 1890 he had devoted all his time to pri- 
vate practice as an electrical engineer. 

He established in London the first incandes- 
cent lighting system of the metropolis operating 
from a central generating plant. 


Charles A. Dresser, vice president and eastern 
manager of the Cline Electric Mfg. Co., an elec- 
trical engineer and inventor of many elec- 
trical appliances for the printing industry, died 
March 10 in New York. He invented and in- 
stalled the first electrical push-button control 
for newspaper presses, installing it for The 
Chicago Daily News. He also invented a two- 
motor electrical press drive. In 1912 he was 
engineer for the Goss Printing Press Co. of 
Chicago, and later he invented an automatic 
paper-roll stand and an automatic electric ten- 
sion. He was widely known among publishers 
and printers. 


Branch Offices and Agencies 


Allen-Bradley Co., Milwaukee, Wis., has ap- 
pointed W. B. Arbuckle, 1006 Washington Ave., 
Houston, Tex., district representative. 


Meissner Mfg. Co., 2815 West 19th St., Chi- 
cago, Ill, maker of radio and industrial coils, 
radio condensers, textile covered and Litzen- 
draht wire, reports the opening of a new plant 
in New York at 125 West 17th St., and the 
election of G. V. Rockey as vice-president of the 
company. 


Patterson Foundry & Machine Co., East Liver- 
pool, Ohio, has opened an office in Detroit, Mich.. 
at 7338 Woodward Avenue. Edwin L. Grimes 
has been appointed district manager. Louis H. 
Burkhart, Jr., has also been appointed, to handle 
the northern New York and western Pennsyl- 
vania territory, with headquarters at Corry, Pa. 


Curtis Condenser Corp., 3601 West 140th St., 
Cleveland, Ohio, manufacturers of electrolytic 
condensers, announce the appointment of the 
following representatives for the New York 
metropolitan area and the New England states: 
David M. Kasson and Associates, 159 Fifth Ave., 
New York, and W. B. Pray Sales Co., 89 State 
St., Boston, Mass. 


Geuder, Paeschke & Frey Co., Milwaukee, 
Wis., stamped and pressed metal division, has 
made the following appointments: Arnold L. 
Nacke, 50 Church St., New York, for the Metro- 
politan district; G. Douglas Morse, 542 High 
St., West Medford, Mass., for New England: 
Gustav A. Reinhard, 1935 Euclid Ave., Cleve- 
land, Ohio, for the Cleveland district. 


Barton Corp. of West Bend, Wis., maker of 
household washers and ironers, is opening ware- 
houses in San Francisco and Los Angeles, Cal., 
and establishing a permanent Barton exhibi- 
tion in the Wholesale Furniture Building in the 
latter city. Deliveries of washers to the West 
Coast have reached such totals as to necessitate 
special facilities for serving that field, accord- 
ing to A. H. Labisky, president. 
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Wolverine Tube Co., Detroit, Mich., making 
soldering lugs and splicing sleeves from seam- 
less copper tubing, announces the appointment 
of J. T. Hill as California representative. He 
was formerly with DeForest Radio in California 
and the Southwest and now heads the J. T. Hill 
Sales Co. at Los Angeles. W. H. Beaven, 
Birmingham, Ala., has been appointed Wolverine 
representative for the Southern territory. 
Another branch representative just announced 
the Wesco Co., 642 Lawrence St., Denver, 
Colo., who will handle Colorado and Wyoming, 
succeeding James H. Blum Co., as Wolverine 


1s 


Late 


National Signal Systems Co., has moved from 
Cleveland, Ohio, to Tiffin, Ohio. 


C. D. Wood Electric Co., New York, maker 
of electric wiring devices, has moved from 565 
Broadway to 826 Broadway, New York. 


Montgomery Brothers, 500 North Dearborn St., 
Chicago, Ill., and manufacturer of the Radi-Ion 


ionizer, formerly listed as the Radi-lon Corp. 
at that address, has moved its factory to 61 
Fremont St., San Francisco, Cal. 

_American Gas Accumulator Co., Elizabeth, 


N. J., has taken over the Airite humidifier, 
made originally by the Airite Corp., 83 Murray 
St., New York, and later by the Walton Mfg. 
Co., at 85 Chestnut St., Newark, N. J., the 
latter company having been absorbed by A. G. A. 


Bond Electric Corp., 257 Cornelison Ave.. 
Jersey City, N. J., has a new insulated flash- 
light, the “‘Voltpruf,” which has a heavy ribbed 
fiber case with no metal parts on the outside. Made 
in focusing, spotlight and spreadlight type, for 
use around switchboards and other electrica! 
circuit equipment. 


Gar Wood Industries, Inc., 7924 Riopelle Ave., 
Detroit, Mich., is the new name for the Wood 
Hydraulic Hoist and Body Co. Garfield A. Wood 


(better known as Gar Wood) is _ president. 
Logan T. Wood, vice-president and general 
manager, recently announced the appointment 


of Frank H. Dewey as manager of the new air- 
conditioning division of which C. J. McCaffrey 
is sales manager. 


Robins Conveying Belt Co., 15 Park Row, New 
York, has acquired the Mead Morrison Mfg. Co. 
of Boston, Mass., producers of machinery and 
equipment for handling materials. The Boston 
company will be known as the Mead Morrison 
division of the Robins Company. Equipment 
of the Mead Morrison plant at East Boston is 
being transferred to the Robins factory in Pas- 
saic, N. J. 


Howard Radio Company, South Haven, Mich., 
announces a 19-tube all-wave radio receiver, the 
Howard “Explorer,” for around-the-world recep- 
tion, with 95 stations on the broadcast dial. 
The receiver employs a neon light station indi- 
eator, which travels with the pointer of a 
clock-type dial and lights up when the station 
tunes in. 


D. W. Onan & Sons, 43 Royalston Ave., Min- 
neapolis, Minn., announce oil burning electric 
generating set, made in five standard models, 
for A.C. 110 or 220 volts, single or three phase; 
440 or higher, or D.C. when specifications of 
requirements are submitted. Capacities 10, 15, 
25, 35 and 60 kilowatts. A low compression, 
electric ignition type, oil engine (Hesselman 
cycle) is used and will burn any fuel that a 
Diesel will handle and some fuels that a Diesel 
cannot utilize, according to a recent broadside 
issued by the manufacturers. 


Ohio Electric Mfg. Co., 5900 Maurice Avenue. 
Cleveland, Ohio, reports as the outstanding fea- 
ture of its new lifting magnet controller a 
built-in are suppressor, used in place of re- 
sistance units, to take and absorb “kick” volt- 
age developed when the magnet circuit is 
opened. Without this feature the arc resulting 
in the “kick”? from a 55 in. or 65 in. magnet 
is destructive to the control and sometimes to 
the magnet winding or to other coils connected 
on the same line. 


Robert Gair Co., Inc., 155 East 44th Street, 
New York, manufacturers of paperboard and 
paperboard products, announce that the six 
plants now operating as divisions have been in- 
corporated as wholly owned subsidiaries under 
the following names, effective March 1, 1934: 
Piermont Div., new name, Gair Cartons, Inc.; 








representative in that territory. O. P. Wil- 
loughby of Wesco will have charge of the line. 


furgex Mfg. Co., Oakland, Cal., maker of 
electric dishwashers, has appointed Kellogg 
and Tree, 300 Madison Ave., New York, as 
exclusive national sales agent. In addition to 
the sales work, the agency will also have charge 
of Surgex advertising. The Surgex machine, 
with a minimum hourly capacity of 6000 pieces, 
has only one moving member, an impeller di- 
rectly connected to a 1/6 hp. motor. 


News 


Thames River Div., Gair Thames Containers, 
Inc.; Connecticut Corrugated Div., Gair Shelton 
Containers, Inc.; Warner & Childs Div., Gair 
Boston Containers, Inc.; Haverhill Div., Haver- 
hill Boxboards, Inc.; Tonawanda Div., Tona- 
wanda Boxboards, Inc. 


19th Street and 52nd Avenue, 
Chicago, Ill, announces the introduction of 
“two-speed control” in several new electric 
ironer models. Turning a small switch on the 
control panel throws the ironer into “low” or 
“high.” Heavy, damp pieces such as table 
cloths, sheets and towels, can be put through 
the machine at low speed, permitting thorough, 
perfect drying and the lighter, more quickly 
drying pieces can be handled at the ironer’s 
normal rate. At low speed the ironer roll re- 
volves at the rate of three feet per minute. 
Fast speed is ten feet per minute. 


Conlon Corp., 


General Electric Co., Schenectady, N. Y., re- 
cently announced a gas-burning furnace made 
in three sizes; all fully automatic in operation, 
except for lighting the pilots at the beginning of 
the heating season and turning them off at the 
end of the heating season. The electric circuit 
of the furnace is composed of solenoid valve 
and thermal control, the latter consisting of 
day and night thermostats and a Telechron 
clock. All of these operate at 20 volts, supplied 
by a small transformer—total power consump- 
tion being only 10 watts. 


Meter Devices Company, Canton, Ohio, an- 
nounces that the rapid growth of business has 
made it necessary to move into a new factory 
and offices, located at 1001 Prospect Avenue 
S. W., Canton, Ohio, where a two-story, fire- 
proof factory, equipped with modern machinery, 
with adjoining railroad siding will give greater 
production efficiency. In addition to meter test 
switches and test blocks, the company also makes 
a complete line of meter accessories and a 
complete engineering and designing department 
is maintained for the convenience of customers 
in working out ideas and designing special ap- 
plications. 


American Catalin Corp., formerly at 230 Park 
Ave., has moved executive offices, showroom 
and warehouse to 1 Park Ave., New York. 
(Factory at Fords, N. J., near Perth Amboy.) 
In the new headquarters where the office and 
warehouse and fabricating, show and customers’ 
rooms are combined into one unit, an exhibit 
of machinery, tools and equipment adapted to 
the fabrication of Catalin (plastic material) is 
now on view for customers’ inspection. Manu- 
facturing and shipping facilities have also been 
increased. 


American Luminous Products Co., which 
formerly did business under the name Gosilco 
Radio Products Co., 6420 Marbrisa Ave., Hunt- 
ington Park, Cal., and a producer of calcium 
sulphide self-luminous compositions, has recently 
increased the light strength of its luminous 
enamel which is said to radiate a strong white 
light in the dark. It is used for illuminating 
switch plates, switch boxes, lamp shades and 
other location points which remain luminous 
after the room light is turned off, also for power 
plant warning indicators. 


American Rolling Mill Co., Middletown, Ohio, 
called attention recently to a new type of air 
conditioning equipment, developed by J. R. 
Edwards and Urban C,. Thies, which employs 
the blast furnace principle, burning its own 
gases and preheating all air entering the com- 
bustion chamber. An efficiency of 94 per cent 
is claimed. Pulverized coal is compressed into 
“coal sticks’’ and wrapped in paper and fed by 
a fuel magazine, operating on the principle of 
a “revolver” cylinder. Seven coal sticks are 
charged at a time, each filling lasting from 24 
to 48 hours. When more fuel is required the 
furnace automatically rings a bell. The first 
public inspection of this new air conditioner 
was held March 6 in the Armco general offices. 


Electrical Manufacturing, April, 1934 











to 
ze 
e, 


li- 


rs, 
on 
\ir 
r- 
\a- 


1e, 
of 
ric 
he 
or 
»le 
gh 
rh, 
cly 
r’s 
re- 
te. 


re- 
ide 
on, 

of 


ait 
ive 
on 
ied 
ip- 


in- 
las 
ry 
jue 
re- 
ry, 
ter 
est 
ces 


nt 
rs 
ip- 


io, 
air 


ys 
wn 
m- 


ito 
by 


ire 
24 


rst 





_ PUBLICATIONS 


Motors, Drives, Controls 


401. Motors. Bulletins Nos. 1000 and 
1002 with schedule of sizes and prices of 
“B-Line” motors, from 1/6 to 10 hp.; and 
fractional, % to 1/3 hp. Bulletin-letter 
and return postcard announcing sales pol- 
icy and new discounts. Brown-Brockmeyer 
Co., Inc. 


402. Small Motor Drive Bases. Folder de- 
scribes short-center flat belt motor drive 
bases for machinery manufacturers with 
application suggestions. Base 000, suit- 
able for motors in the lower fractions of 
1 hp.; base 00 for higher fractions and up 
to 1% hp. Dimension table and illustra- 
tions of typical small machine applications. 
Rockwood Mfg. Co. 

403. Shaded Pole Induction Motors. Bul- 
letin IM 34 describes “Pilot” shaded pole 
induction motors, 1/300-, 1/200-, 1/150-, 
1/100- and 1/50-hp. Single phase, two pole, 
for 115 volts, 60 cycles, A. C., also 60 to 
20 volts, 25 to 60 cycles. Furnished in 
skeleton type for applications where case 
is unnecessary and enclosed type, the latter 
fitted with 6 ft. cord with pronged cap. 
Illustrations, characteristics table and other 


data. F. A. Smith Mfg. Co., Inc. 


404. V-Belts and Pulleys. Four-page cir- 
cular on ¥% in. universal cord V-belts for 
small tools, washing machines, refrigera- 
tors and other small motor drives. Similar 
data on universal V-steel pulleys, sheaves, 
hubs and bushings, with sizes and prices. 
Up-To-Date Machine Works. 

405. Relays. Catalog B, 24 pages, illus- 
trated, with specifications, details and prices 
on relays, special thermostats, time delays, 
electric counters and midget relays, with 
several sheets showing different styles of 
mounting and standard types of covers and 
housings, also coil and contact data. 
Struthers Dunn, Inc. 

406. Resettable Motor Starters. Illustrated 
Leaflet 20617 describes “Motor Watch- 
man” resettable motor starters, Types 
WK-16 and WK-18, which use the disc 
thermostat for control and protection of 
squirrel cage motors driving small fans, 
pumps, machine tools, etc. Westinghouse. 

407. Lathes. Catalog No. 94 lists a com- 
plete line of back-geared, screw cutting 
lathes, from 9- to 18-in. swing, in various 
types and drives; attachments, tools and 
fixtures. Includes V-belt motor driven 
lathes, featuring underneath belt drives for 
9-, 11- and 13-in. bench lathes. 72 pages, 
illustrated. South Bend Lathe Works. 


Machines and Equipment 


421. Measuring Instruments. Folder of 
unusual and attractive design illustrating 
and describing electrical measuring instru- 
ments, with visible thumb index of each 
page. A counter display card holding twen- 
ty different instruments is pictured on the 
back. Triplett Electrical Instrument Co. 

422. Pyrometer. Bulletin No. 202 de- 
scribes the “Hold-Heet” pyrometer design- 
ed for makers of heat using equipment, 
for permanent mounting on the appliance 
or machine. 4 pages. Russell Electric Co. 
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Materials and Parts 


440. Heating Units. Complete book of en- 
gineering and descriptive data on all forms 
of “Chromalox” heating units and equip- 
ment for domestic and industrial equip- 
ment. Gives particulars, illustrations and 
uses of strip heaters, ring units, immersion 
and tank heaters; range, oven and hot- 
plate units; air heaters including blast type. 
It contains curves for readily calculating 
heat requirements, useful wiring and in- 
stallation diagrams. Is, in fact, a com- 
plete heating manual for designers. Stand- 
ard A. I. A. folder size. Edwin L. Wie- 
gand Co. 


441. Heater Switches. Bulletin No. 11A, 
32 pages covering “Diamond H” heater 
switches, thermostats and other control 
devices, for ranges, water heaters and other 
electrical appliances. Dimensional draw- 
ings, wiring plans, illustrations and data. 
Bound in serviceable cover. An excellent 
book of reference for the engineering de- 
partment. Hart Mfg. Co. 


442. Switches. Sales Activator Plan book- 
let features the Bryant 4961 line of 
switches, presenting sales and product in- 
formation. Six pages and cover. Bryant 
Electric Co. 

443. Variable Voltage Adjustor. No 
longer need an electrical appliance, radio or 
refrigerator be operated below normal per- 
formance because of poor voltage condi- 
tions of the supply line. Bulletin No. 129 
describes a new variable voltage adjustor 
which steps up or down to the exact oper- 
ating voltage of the appliance. Complete 
details, specifications and dimension data 
will be found elsewhere in this issue. 
Acme Electric & Mfg. Co. 


444. Micabond. Catalog, 24 pages, de- 
scribes Micabond, a bonded mica insulat- 
ing material. Specification data, properties, 
sizes of various grades of plate, paper, 
cloth, tape, tubing, and other forms and 
special parts. Continental-Diamond Fibre. 


445. Pyranol. Bulletin GEA-1886 points 
out that approximately 50,000 kv-a. of 
Pyranol capacitors and more than 25,000 
kv-a. of Pyranol transformers are in serv- 
ice, and that Pyranol treated paper cable 
is commercially available for cable rated 
at 600 volts and below. General Electric 
Co. 


446. Aluminum Bronze Die Castings. Bul- 
letins Nos. 3 and 4, illustrate a number 
of clean-cut, smoothly finished castings, 
requiring little machining and finishing, 
and of high tensile strength, made for 
electric ironing machines, dish washers, 
bottle capping machines, gear pumps and 
other electrical and mechanical equip- 
ment. Composition and characteristics of 
stronger-than-steel aluminum bronze alloy 
also described. Aurora Metal Company. 


447. Thermostatic Bimetal. A remarkably 
interesting book about a comparatively 
little known subject, profusely illustrated 
with photographs, diagrams and sketches, 
32 pages. The subject of Thermostatic 
Bimetal is treated in easily understandable 
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language and the appearance of the book 
is modern, impressive and colorful. The 
development of Thermostatic Bimetal, be- 
ginning with the first discovery of its.prin- 
ciple and the gradual progress down 
through the years to the present state of 
perfection is traced in most interesting 
style. A widespread number of uses is 
also described. The most complete book 
of its kind published to date. W. M. Chace 
Valve Co. 

448. Insulating Materials. Sample Book F. 
4552-C; samples, 3 x 5 inches, 21 different 
grades of insulating cloth and paper, treat- 
ed fabric, cable cloth, tape material, fish 
paper (untreated and paraffined), varnished 
and untreated cement paper and fuller- 
board, asbestos sheet, mica tape, fish paper 
and mica, flexible mica, treated cambric 
and mica, white segment mica plate. Index 
sheet and specification pages precede sam- 
ples. Westinghouse Electric & Mfg. Co. 


449. Aluminum. First issue of the Alumi- 
num News-Letter, a monthly publication. 
Contains several interesting items; one 
about the Association of Manufacturers in 
the Aluminum Industry, formed recently, 
with list of charter members; new electri- 
cal cooker made of aluminum, illustrated 
and described; a paragraph informing us 
that the Clark Controller Company uses 
aluminum permanent-mold castings in its 
flexible couplings; an interesting anecdote 
in connection with the original induction 
experiments of Faraday; and other items. 
Eight pages. Aluminum Company of Am. 


450. Plastic Materials. Booklet GEA-1917, 
which gives information on seven plastic 
materials that help lower production costs 
and improve the molded product, features 
Textolite, grade No. 70, which in ad- 
dition to fine appearance, good mechanical 
strength (17,000 Ib. per sq. in. in compres- 
sion and 9000 Ib. per sq. in. in transverse 
strength), lower water absorption (.07 per 
cent in 48 hours), light weight (.067 Ib. 
per cu. in.), and high dielectric strength 
(70 volts per mil), is advantageous also 
for the product that must withstand the 
surface burning of high-voltage, low- 
power arcs. General Electric Co. 
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Copies of any of the patents men- 
tioned here may be obtained by 
sending 15 cents for each copy 
wanted to the Editor, ELECTRICAL 
MANUFACTURING, 232 Madison 
Avenue, New York City. Where 
more than five patents are wanted 
at one time the additional numbers, 
beyond five, are ten cents a copy. 





Batteries 


1,944,065-1,955,066. Storage Battery. Gould 
Storage Battery Corp., Depew, N. Y. 

1,945,437. Battery Terminal Clamp. a, &. 
Krueger, Assigned one-half to C. W. Greenlee, 
Port Angeles, Wash. 


1,945,673. Apparatus for Assembling Elec- 
tric Cells. National Carbon Co., Inc., N. Y. C. 

1,945,694. Battery. Globe Union Mfg. Co., 
Milwaukee. 


Controllers & Regulators 


1,943,463-1,943,464-1,943,498-1,943,524. System 
and Apparatus for Regulation. Safety Car Heat- 
ing and Lighting Co. N. Y. C. 

1,943,656. Thermostatic Heat Regulator. 
Bowen Products Corp., Auburn, 

1,943,961-1,943,962-1,943,963-1 943, 964 - 1,943,- 
965-1 943 ,966 - 1,943, 967 - 1,943, 968 - 1,943,969 - 
1,943 ,970- 1,943,971. Refrigeration and Tem- 
perature Contrel Apparatus. Safety Car Heating & 
Lighting Co., N. =. 

1,944,011. Inertia Governor for Rotating 
Bodies. Master Elec. Co., Dayton. 

1,944,055. Clock-Operated Circuit Control- 
ler.” American Flyer Mfg. Co., Chicago. 

1,944,084. Circuit Controlling Device. Gen 
eral Elec. Co. 

1,944,090. A. C. Motor Control. General 

lec. Co. 

1,944,113. Solenoid Shut-off Valve. Frick 

0., Waynesboro, Pa. 

1,944,189. Regulator System. Allis-Chal- 
mers Mfg. Co., Milwaukee. 

1,944,432-1,944,471. Control Apparatus for 
Electric Elevators. Cutler-Hammer, Inc., Mil- 
waukee. 

1,944,688. Electrical Control System. As 
sociated Elec. Labs., Inc., Chicago. 

1,944,740. Refrigerator Combined Auto- 
matic and Manual Circuit-Control Devices. Gen- 
eral Elec. Co. 

1,944,741. Motor-Control System. Westing- 
house. 

1,944,831. Electric Brake. Warner Elec. 
Brake Corp., South Beloit, Ill. 

1,944,832. Circuit Breaker. Allen-Bradley 
Co., Milwaukee. 

1,944,841. Operating Valves from Electric 
Solenoids and the Like. Ruggles-Klingemann 
Mfg. Co., Salem, Mass. 

1,944,996. System for Automatic Parallel 
Coupling of Synchronous Machines. Erick Pear- 
son, Minneapolis, Minn. 

1,945,378. Temperature Indicating Device. 
General Elec. Co. 


1,945,434. Thermostat. American  Instru- 
ment Co., Washington, D. C. 
1,945,494. Synchronizer. Erick Pearson, 


Minneapolis, Minn. 

1.945,503. Switch Operating Machanism for 
Electric Motors. G. H. Leland assigned one-half 
to Leland Elec. Co., Dayton. 

1,945,525. Frequency Changing System for 
ier sey Signaling Apparatus. Louis 
A. Gebhard, Washington, D. C. 

1,945.830. Motor Controller. Cutler-Ham 
mer, Inc., Milwaukee. 

1,945,831. Control for Dynamo-Electric Ma- 
chines. Cutler-Hammer, Inc., Milwaukee. 

1,946,165. Pneumatic Cut-out for A. C 
Motors. G. H. Irwin, Chicago. 


1,946,280. Control Instrument Apparatus 
and Method. Brown Instrument Co., Phila. 
1,946,281. Printing Press Control System. 


General Elec Co. 

1,946,282. Tilting Table Control System. 
General Elec. Co. 

1,946,293-1,946,294. Means of Power Trans 
mission. Henry Rosenthal, N. Y. C. 

1,946,303. Dynamo-Electric Machine Con- 
trol. General Elec. Co. 
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The Month's Electrical Patents 


Here is a complete list of all electrical patents 
for the month preceding publication date 


iesynchronizing System for Mas- 


and Secondary Crouse-Hinds 


Heating Devices 


5. Heise; Eyda Heise Executrix ot 
pe R. Ss. ao deceased, Wauseon, Ohio. 


, West Orange, 


ee .., Summit, 


Heated Atomizer. 
Joseph ‘Robinson, i ks 


chell and C. T. Maxwell, ‘ 
enters Electrical’ Heating Unit. 


Goods Mfg. Co., Manitowoc, Wis. 


Toaster Device. 


Knapp-Monarch 
Bellev ville, Ill, 


Long Beach, Calif. 
1.944,922-1,944,923-1,944,924-1,944,925. 
. Bridgeport, Conn. 


: ; Nut Warmer. 
Cleveland Heights, i 


C. N. Clement, 
Means for Heating a Container 
: ’ ‘Sites ‘Steam "Radiator. 
Steam Heating Corp., 
Indicator for Electrical 


Emil Tomsche, 
Brewing Device. 


N. B. Wales, 

Hair Waving Machine. 

ex eo a ae and 
Lighting Equipment 

Federal Elec. Co., 

Airplane Landing Light. 

Illuminated Card Holder. 


Flash Light. 


, Manhattan Beach, Calif. 
McManaman, 
Holder and Inclosure for Lamps. 


Appleton Elec. ; go. 
: Lamp Shade. 


National-Standard 


Julius c Tam, N. 7. 
Sicatecned Sign 
Safety Care Heating & Lighting Co., 
Lamp Socket. E 


Construction. 
, 


Direction Signal. 


Road ating and 


Snap-on Holder. Benjamin Elec. 


and F. E. Reynolds, 


Waukegan, II. 
Incandescent 7 


Madison, Wis. 
Lighting Fixture. 

o., Greensburg, Pa. 

Corcoran - Brown 


Lite aieek Corp. 
Holophane Co., 





1,945,738. Dust Cover for Reflectors. Mil- 
ler Co., Meriden, Conn. : 

1,945,739. Adjustable Bracket for Lamps. 
Miller Co., Meriden, Conn. ; 

1,945,832. Trough Reflector. Perry S. 
Strang, Chicago. 

1,945,942. Camera Flashlight Attachment. 
G. L. Lang, South Orange, N. y 

1,945,956. Telephone Stand ‘and Light. C. 
B. Rowell, Buffalo, N. Y. 

1,946,059. Flashlight. Bright Star Battery 
Co., Hoboken, N. J. 

1,946,197. Lamp Assembly Means. H. A. 
Douglas, Bronson, Mich. 


1,946,279. Cut-out for Incandescent Electric 
Lamps. General Elec. Co. re 
1,946,379. Vehicle Light. Wm. A. Ziesing, 


Seattle, Wash. 


Motors & Motor Drives 


1,943,316 - 1,943,317 - 1,943,318. Refrigeration 
System. Safety Care Heating & Lighting Co., 
ms Sos 


1,943,516. Air Conditioning Apparatus for 
Passenger Cars. B. F. Sturtevant Co., Boston. 

1,943,636. Dishwashing Machine. Conover 
Co., Chicago. ; 

1,943,643. Power Tool. Toledo Pipe Thread- 
ing Machine Co., Toledo. 

1,943,659. Rotating Christmas Tree Holder. 
H. G. Eason assigned one-half to J. Wilbur, 
Lakewood, Ohio. 


1,943,759. Condenser System for Mechanical 
Refrigeration. Fourness Development Corp., 
LAG. 39 es Sos 

1,943,854. Motor Operated Valve. Crane 
Co., Chicago. : 

1,943,857. Portable Cooler. Chicago Pump 

o., Chicago. 


1,943,908. Method and Apparatus for Re- 
frigeration. Wm. J. Woods, Berkeley, Calif. 


1,944,107. Totally Inclosed Dynamo-tlectric 
Machine. General Elec. Co. | ’ 
1,944,146. Air Conditioning Apparatus. Na- 


tional Air —-* Co., Sioux City, Towa. — 

1,944,173. Variable Speed Control for Stock 
Ouotation Projectors. News Projection Corp., 
Py. es 


1,944,245. Food Preparing Machine. Con- 
rad B. Krause, Cleveland. 

1,944,322. Dishwashing Machine. Isaac A. 
Johnson, Winona, Minn. 

1,944,487. emremegnet Vibratory Motor. 
Utah Radio Products Co., Chicago. 

1,944,581. _ Coil Winding Machine. General 
Cable Corp., N. Y. C. ‘ 

1,944,659. Printing Counter. International 


Business Machines Corp., N. Y. C. 

1,944.699. Air Conditioning System. H. D. 
Colman, Rockford, é 

1,944,799. Refrigerating Apparatus. Chester 
F. Hackley, Baltimore, Md. 

1,944,869. Method of and Apparatus for 
Making Commutators. Estate Vincent G. Apple, 
deceased, Dayton. . . 

1,944.870. Apparatus for Making an Elec- 
trical Coil. Estate of Vincent G. Apple, de- 
ceased, Dayton. 

1,944,936. Bearing for Electric Motors and 
the . J. D. Jones, Portland. Ore. 

1,944,950. Convertible Suction Cleaner. Air- 
Way Fie Appliance Corp., Toledo. 

1,944,952. Homopolar Generator. Steel and 
Tubes, "Inc., Cleveland. 

1,944,984. Draft Attachment for Furnaces 
Geo. H. Kli ppel. Syracuse, N. Y. 

1,945,010. Fan. Waterbury Holding Corp.. 
Cincinnati. 


1,945.028. Reaction Tvpe Synchronous Mo- 
tor. Bodine Elec. Co., Chicago ; 
1.945,048. Electric Rail Clamp for Mohile 


Drills. Cincinnati Bickford Tool Co., Cincin- 
nati. 


1.945.269. Slicing Machine. A. M. Peters. 
¥. £. 


N. 

1.945.361. Motor Speed Reducer. R. C 
Ball. Phila. 

1,945,379. Air Conditioning Device. Roesch 
Enamel Range Co., Belleville, Ill. 

1,945,425. Portable Hand Abrading Ma- 
~~ Porter-Cable Machine Co., Syracuse, 
N. Y. 

1,945.693. Tight Wran Bending Machine 
Wm. E. Kane, Syracuse, N. Y. 

1,946,012. Apparatus for Obtaining an 
Average of Readings on Circular Charts E 
R. Burgher, Cleveland. 


1,946.181. Dishwashing Machine. Conover 
0., Chicago. 
1,946,201. Automatic Coal Burner. H. M. 


Brooks, N. Y. C., Wm. Tudor Gardiner, Augusta. 
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if the product you are producing or designing 
requires an electric motor in capacities ranging 
in size from 1/1000 to /% H.P. let us send you 
specification sheets and prices. 

Over 40 years as successful manufacturers of 
Fractional Horsepower Motors in series, induc- 
tion, shaded coil and split phasu types, is your 
assurance of getting dependable, high quality 
motors at reasonable prices. SIGNAL motors are, 
in their entirety, a SIGNAL factory product. 


SIGNAL ELECTRIC MFG. CO. 
Menominee, Michigan 


OFFICES IN PRINCIPAL CITIES 


RESISTORS 


Whether you use standard or special resistors you 
should have Ohmite Bulletins Number 5 and 9 which 
contain information of value to every electrical engi- 
neer. 

Besides carrying a stock of over 800 different values 
of fixed and variable units, we have on 
hand cores and parts needed to make 








special resistors of all kinds with either WRITE 
vitreous enamel or cement coatings. 

Write for descriptive bulletins or send FOR 
your specifications for quotations and BULLETINS 
samples. NO.5&9 


OHMITE 


MANUFACTURING COMPANY 


643 N. Albany Ave. Chicago, Ill. 








Finer Motor Performance 
with 


NEWPORT 
ELECTRICAL 
SHEETS 


The use of Newport Electrical Sheets in 
motors makes for a uniformity that gives 
performance closely approximating the 
maximum potential. 












The absolute control under which these 
sheets are made assures lower core losses, 
increased permeability, and uniform per- 
formance. 


At the same time, the absolute uniform- 
ity of Newport Electrical Sheets makes 
for easier, cleaner punching, less waste, 
and lower manufacturing costs. 


THE NEWPORT ROLLING MILL CO. 
NEWPORT, KY. 



























































































Me., and Richard K. Hawes, Fall River, Mass. third to S. Bernard Bass, Kansas City, and one- 1,2, 700 Phase Suiting Device. Beil 
Trustees. third to M. Biederman, St. Joseph, Mo. 4 che phon. Laboratories, ine., Bi. YX. 
1,945,214. Drilling Machine. M. C. Kabig- 1,941,001. Electrical Energy Recorder. 1,942,495. Kheostat Potentiometer. D. ‘1. 
ting, Sierra Madre, Calif. ; CC Aa oe ose Siegel, Chicago. 
1,946,289. Multiple Speed Motor. General 1,941,157. Electron Discharge Apparatus. 1,942,496, Resistance Unit. D. T. Siegel, 
Elec. Co. Raytheon Mfg. Co., Newton, Mass. Chicago. 
1,946,309. Motor. R. A. Coffman, Pitts- 1,941,229. Alternating Current Signaling 1,942,501. Light-Sensitive Tube. Bell 
burgh. System. Associated Elec. Laboratories, Inc., tevephone Labs. ‘ae . + ¥. c le 1A 
. . Chicago. 2,5 adio Navigating System. J. A. 
Radio & Electronic Apparatus 1,941,302. Water Cooled Vacuum Tube. Willoughby, Washington, D. C, 
1,939,992. Method and Apparatus for Re- Heintz & Kaufman, Ltd., San Francisco. _ 1,942,545. Photo-Electric Tube. Joseph 
cording and Reproducing Sound. Louis G. Lar- 1,941,303. Modulating System. Heintz & ¢ttinger, Detroit. ; : . 
sen, Jersey City, assigned one-half to George Kaufman, Ltd., San Francisco. 1,942,591. Power Supply System for Elec 
Ramsey and one-fourth to David Stern, both of 1,941,319. Current-Responsive Indicating a 42.87 a Wired Kadio, Inc., N. Y. C. 
x ¥.<. a and Recording Instrument. General Electric Co. eek ene Snielding Material. ’ 
uth ten James D. nae Submergible Apparatus. General 1.942.387. “emote ¢ Control System. Hazel- 
1,940,016. Synchronizing System. R. C. A., 1,941,345. Resistance-Capacitance Coupled ea orp. ersey City, N. r : 
oak. ee Mae Amplifier. General Electric Eo. “a Ny, Cc a System. —— 
1,940,029. Electron Tube. Cutler-Hammer, 1,941,353. Timing Device for Coin Operated 1,942,6u2. ‘4 High Frequency Stabilizer. Wired 
Inc., Milwaukee, Wis. Radios. George Horn, Milwaukee, Wis. Radio, Inc., N. Y. C. 
1,940,093. Musical Instrument. Bell Tele- 1,941,384. Electrical System. Edward L. 1,942,740. Electromechanical System. L. M. 
phone Laboratories, Inc., N. Y. C. Bowles, Watertown, Mass. Applegate Seattle,’ Wash. 
1,940,097. Radio Receiving System. Bell 1,941,385. Acoustic System. Edward Lind- 1,942,751. Radio Receiving Apparatus. R. G. 
Telephone Laboratories, Inc., N. Y. C. ley Bowles, Wellesley Farms, Mass. Evans, ‘Detroit. ‘ 
1,940,181. Vacuum Tube Circuits. American 1,941,393. Dynatron Circuits. Radio Fre- 1,942,786. Vacuum Tube Coupling System 
Telephone & Telegraph Co., N. Y. C. quency Laboratories, Inc., Boonton, N. J. ilazeltine Corp., Jersey City, N. J. 
1,940,184. poe Activating Means. 1,941,421. Rectifying Means. Old Colony 1,942,958. Light-Sensitive Cell. United 
Polin, Inc., N. Y. : Trust Company, Chicago. Research Corp., N. Y. C. 
1,940,185. Thermionic Valve. Harry C. 1,941,424. Interference Eliminator. G-M 1,942,961. ae leeniem for a Radio 
Reagan, Nicoma Park, Okla. Laboratories, Inc., Chicago. instrument. R,. C. re es 
1,940,222. Tube Testing System, Jewell 1,941,445. Electromechanical Oscillator. Noel 1,942,983. Boctren Tube Circuits. Wm. L. 
Electrical Instrument Co., Newark. Deisch, Washington, D. C. Seibert, Fort Monmouth, N. J. 
1,940,228. Radio-Amplifying Circuits. John- 1,941,447. Radio Telephone Signaling. Ed- 1,943, 027. Electron kKmitting Element. A. 
son Laboratories, Inc., Chicago. win H, Armstrong, N. Y. C. C. Spark Plug Co., Flint, Mich. 
1,940,245. Light Sensitive Cell. United Re 1,941,476-1,941,477. Method of Making Mag- 1,943,088. Rectifier System. Bell Telephone 
search Corp., N. Y. C. netic Sound Reproducers. Jensen Radio Mfg. Co., Labs., Inc., N. x. U. ; t 
1,940,274. Magnetic Sound Reproducing Chicago. : 1,943,109. Cathode Ray Sound Recording. 
Method. The Electrotone Corp. of America, Ltd., 1,941,493. Light Sensitive Circuit. Ruben eee Elec. Co. or i . i 
Los Angeles. Tube Co., Englewood, N. J. 1,943,126. | tlectric Translating Circuits. Gen 
1,940,282. Sound Recording. United Re- 1,941,494. Light Sensitive Device. Samucl eral Etec. Co. 
search Corp., Long Island City, N. Y. Ruben, New Rochelle, N. Y. 1,943,238. Television Method and Apparatus 
1,940,284-1,940,319. Protective Cooling Sys 1,941,542. Tuning Arrangement. R.C. A. 2 adio es inc., N. ¥. C. 
tem for Thermionic Apparatus. General Electric N. Y. C. an ; \ 1,943,255. Radio Container (Shielding 
Co. 1,941,543. High Frequency Radio Signaling — Noblitt-Sparks Industries, Inc., Columbus, 
1,940,342. Variable Condenser. arles R Apparatus. R. C. A., N. Y. C. ry 2 . 
Batzel, Scranton, Pa. ae. Steen 3 1,941,585. Radio Beacon System. Eugene comes et System. J. B. Jen 
1,940,472. Interference Eliminator. R. C. A. Sibley, Chevy Chase, Md. er . 1943 329." . can eal ati I D 
1,940,496. Combination Transformer and 1,941,591. Sound Transmission Circuits. J. Natl weal as ndicating Radiocompass. 
- ery . ™ 5 ate 3 rady. Somerset. Md. Natl. Elecl. Supply Co., W ashington, VD. C. 
Vibrator. Stephen F. James, Chicago. B. Brady. pe . 1,943,386 infus D TE A 
1,940,519. Frequency Converting Radio Re , 1,941,615. Mechanism for Radio Operated ie ae Weer Genin “NS | — 
7 ’ Ralph eee Ponca ar _s. ington. o <. National Elec. Supply Co., Wash 1,943,388... Cathode Tevies: ’ Frederick S 
940,547. adio irection Indicating De- an aoe.” ao McCullough, Wilkinsburg, Pa. | 
vice. Wilbur M. Jacobs, Sacramento, Calif. T oe 62 Remote Control System. American 1943 304. : came iy Shin oe © 
1,940,553. Hearing Device. Lieber Patents , lep hone & Telegraph Co., N. Y. C. 1,943,395. Television Apparatus. Kellogg | 
fon ne B 1,941,628. Scanning Method and Apparatus. ht cle 4\pparatus. enhogs | 
om, Bs Ee GS : 2 : Jenkins Televi sion Corp., Jersey City, N. J. Switchboard and Supply Co., Chicago, j 
1,940,661. Radio Receiving System. Ben J. 1.941.661 Electron Discharge Device. H. 1 1,943,405. Electric Coupling Circuits. Hazel- | 
Chromy, Hopkins, Minn. Crowley & Co., Inc., East Orange, “tine Corp. 
- 1,940,723. Amplifier Energizing. R. C. A., 1,941,687. Audion Construction. De Forest N a 416, Band Pass Amplifier. R. C. A., 
a. ‘. ; ns 3 ae eee : : . 
1,940,735. Limiting Amplifier. R. C. A. (1941935) "ftectoclytic Condenser. Electro . 1,943,431. ae eee 
N. ¥..€. Formation, Inc., Medfor< , Mass. ypewriters. ‘Iliott-Fisher Co., 1 ve 
1,940,772. Oil Tester. Light-Sensitive Ap 1,941,740. A somone for Producing Theat- 1,943,458. _Superheterodyne Frequency 
paratus Corp., Niles Center, III. rical Effects. P. S. Edwards, Fort Meade, Md., Changing Circuits. R. C. A. N. Y. C. 
1,940,831. Traffic Signal. Robert H. Wor- and C. D. Barbulesco, Dayton. 1,943,459. , Thermionic Valve Circuits. R. 
rall, Washington, D. C. 1,941,776. Sound Unit. A. I. Abrahams, C. A. N.Y. C, . 7 
1,940,833. Oscillation Generator. Westing- N. Y. C. 1,943,619. Method and Apparatus for Test 
house Electric & Mfg. Co. 1,941,561. _ Automobile Radio Set. C. M, ing Materials. Wm. A. Mudge and C. G. Bieber, 
1,940,847. Apparatus for Winding Coil Con Tichenor, Muskegon, Mich. ia. wre : 
densers. Harold 1. Danziger, N. Y. C. 1,941,987. Acoustic Device. Dictograph _- 7 sie. irae a Re 
" oa. Amplifying System. Westing Products Co., Inc., N. Y. C. Rad R N. J. a 
ouse Elec. & Mfg. Co. 1,942,012. Dial for Mu tirange Radio Re ea : . 
1,940,874. Automatic Volume Control. ceiver. International Radio Corp., Ann Arbor, — aa Radio Frequency 
Westinghouse Elec. & Mfg. Co. Mich. — , 1,943,790. Tuned Oscillatory Circuits. Radio 
1,940,881. Combined Receiver and Transmit- 1,942,042. Device for Sealing Machines. De frequency Labs.. Inc., Boonton, N. J. 
ter. International Communications Laboratories, Forest Radio Co., Jersey City, N. J. : 45. ice 
as a . : J ; 1.943.845. Electrical Discharge Device 
isc. WN. ¥. C; 1,942,078. Electric Illuminating Apparatus. (Chas. Spaeth, Flushing, N. Y. 
1,940,882. Sorting Apparatus. Westinghouse General Elec. Co. 1,943,846-1,943,847-1,943,848. A. C. Electrical 
Elec. & Mfg. Co. 1,942,080. Heater for Indirectly Heated Discharge Device. Ne-Arga Corp., N. Y. C. 
1,940,854. Variable Condenser. Westing- Cathodes. General Elec. Co. 1.943.884. Converting Electric Ferromag- 
house Elec. & Mfg. Co. 1,942,153. Condenser. R. C. A., N. Y. C. netic System for a Transducer. R. C. A., N. 
1,940,858. Sound Recording and Sound Re- 1,942, ry Amplifying System. Westinghuose. Y, C. 
producing System. Westinghouse Elec. & Mig. Co. 1,942,327. Radio Receiver. Aircraft Radio 1,943,925. Means and Method for Record- ' 
1,940,902. Radio Direction Finding Equip- Corp: A , N. J. ing Sound Photographically. F. H. Owens, N. | 
ment. International Standard Electric Corp., 1,942,378. Radio Receiver. H. B. Mont- Y.C. } 
N. Y. G. gomery, Decorah, Iowa. 1,943,984. Photo-Electric Tube. Nakken 
1,940,986. Thermionic Generator and Ampli- 1,942,385. Radio Receiver Circuit. Bremer- Patents Cogn MF. C., ' 
fier of High Frequency Oscillations. R. C. A. Tully Mfg. Co., Chicago. 1,943,986. Resistance Coupled Amplifier. 
_ 1,940,991. Radio Amplifying Circuit. Wil- 1,942,401. Radio Tube Tester. Cleveland Radio Patents Corp., N. Y. C. 
liam O. Barnes, Worcester, Mass. Patents, Inc., Cleveland. 1,944,060. Electric Valve Converting Ap- 
1,940,997. Aerial Connector for Radio Appa- 1,942,457. Regulating System. R. C. A.,  paratus and Method of Operating the Same. 
tatus. Carl Dakan, St. Joseph, Mo., assigned one- N. Y.C. General Elec. Co. 


Accessory Electrical 


Manufacturers have a lot to worry about. They Equipment 
wonder whether their new ideas will work, and ; 
when they try them out, worry over whether the Machines 
product will stand up in service. 


Of comune the mepetnetanee cam ge inte, production Apparatus 
an et the pu e do the trying ut e has a 
good reputation to maintain, he probably will do Appliances 
a lot of testing first. Electrical Testing Labor- 


atories has been serving some electrical manufac- Supplies 


turers in this capacity for 37 years. Materials 


Parts, etc 
Finishes 
Processes 
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SN 


ANY 
SPEED 


from 


10,000 R. P.M. 







down to 


4R.P.M. Dumore motors are 
made in sizes up to % H. P. 
In the smaller sizes they are 
available with built-in gear re- 
duction units — gear ratios from 1089:1 to 2%:1 
and gear shaft speeds from 4 to 3,000 R. P. M. Write 
for catalog giving complete data on sixty different 


sizes and types of Dumore Universal Motors. 


THE DUMORE COMPANY, 35 Sixteenth St., Racine, Wis. 


vvvY DUMOF 


THOR Ae HOR 


“MOTORS "": 





ISR Ee eee 














It is a significant fact that Peerless 
Motors have been bought in increasing 
quantities in spite of little advertising and no ballyhoo. 
The proved performance and sound engineering design of 
these motors get and keep satisfied users. Write for catalog. 


THE PEERLESS ELECTRIC COMPANY 
WEST MARKETST. Established i893 WARREN, OHIO 


“ao years of knowing how to build electrical apparatus” 














Materials—oOf the 
highest quality, closely 
gauged and inspected— 
consistent performance. 
Accuracy—In design 
and assemblage— 
smooth running—high 









8 . 

onstruction — Sci- 
entific, rugged—even 
wear-long life-service. 


Commutator Corporation 
4750 Hough Ave., Cleveland, O. 
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ead _ 
on your electrical sheet 


PROBLEMS 


You know what you want electrical sheets to do. 
we know that want, we can supply the right grade of ARMCO 


. and once 


SHEETS to help you attain your purpose. @® You may want to 
improve your space factor. Here the exceptional flatness ot 
ARMCO SHEETS can save you money. Or maybe die life could 
be lengthened because of the great uniformity and clean, scale-free 
surface of ARMCO ELECTRICAL SHEETS. e There has never 
been a better opportunity than now to select the proper sheet 
from ARMCO Grades—sheets offering exceptionally low core loss 
and every other good quality you need for profitable manufacture. 
They are made, too, in a modernly-equipped plant devoted to 
these special grades alone. Laboratory control is close and exacting. 
@ Let an experienced ARMCO MAN study your needs, help you 
find a profitable answer to your electrical sheet problems. Write 


THE AMERICAN ROLLING MILL COMPANY 
Executive Offices: Middletown, Ohio 


Distribution Transformers 





Power Transformers 


‘Sr ee One 


means 
GOOD STEEL 


PM eee 


Audio Transformers 


as 















1,944,087. System of Electrical Distribu 
tion. General Elec. Co. 

1,944,117. Superheterodyne Receiver. R. C. 
AS eee 

1,944,119. Convertible Band Pass’ Re- 
comer. &.C. A, x. ¥. G 

1,944,120. Convertible Band Pass Amplitier 
Coupling. R.C. A., N. Y. C. 

1,944,139. Radio Apparatus. Grigsby- 
Grunow Co., Chicago. 

1,944,190. Vacuum Tube. Westinghouse. 

1,944,216. Signaling System. Bell Tele 
phone Labs., Inc., N. Y. 

1,944,226. Wired Radio Communication Sys- 
tem. Radio Patents Corp., N. Y. 

1,944,315. Electric System and Method. 
General Radio Co., Cambridge, Mass. 

1,944,329. Potentiometer. Crosley Radio 
Corp:, Cincinnati. 


1,944.517. Radio Tube Socket Device. Cinch 


Mfg. Corp., Chicago. 
1,944,554. Dial Indicator. Colonial Radi 
Corp., Buffalo, N. Y. 


1,944,564. WwW. —_ Meter. International Com 
munications Labs., N. te 

1,944,565. Transmission of Printer Signals 
by Radio. R. C. % 
evr Positive Grid Bias. R. C. A., 

1,944,687. Radio Receiver Casing and Sup 
port. United American Bosch Corp., Spring 
field. Mass. 

1,944,725. Electrodynamic Speaker. Rola 
Co., Cleveland. 
_ 1.944.746. Audio-Frequency Amplifier. West 
inghouse. 

1,944,747. Push-Pull Amplifier. Westing- 
house. 

1.944.748. Clamping Device for Water Jack 
eted Power Tubes. General Flec. Co. 

1.944.751. Light Control System. Westing- 
house. 

1.944,756. Regulating System. Westing 
house. 

1.944.929 Gaseous Discharge Device. Gen 
eral Talking Pictures Corn.. N. Y. C. 
“ 1,944,988. Control System. General Elec 
0. 

1,944,395. Sorting Apparatus. General Flec 
oO. 

1,945.401. Electric Valve Converting Sys 
tem. General Elec. Co. 

1,945,427. Coupled Circuits Radio Fre 
quency Labs., Inc., Boonton, N. J 

1,945,511. Remote Control Apparatus F 


P. Bercot, Fort Wayne, Ind. 


1,945.544-1,945,545. Frequency Control. R 
GC AL SZ. 

1.945.546. Oscillator. R. C. A.. N. ¥. C 
= 1 +7 547. Oscillation Generation. R. C. A 

1,945.557. Signaling System. Western Elec 
Ce.. Ine. NM. ¥. C. 

1.945 607 Television Receiver. Wired Radio 
Inc., N. 

1.945.726. Ballast Device World Bestos 
Corp., Cy N. J. 

1.945.735. Antenna Compensator Wired 
Radio, Inc., N. Y. C. 

1.945.746. Electron Discharee Device with 


eer Heated eee. Westinghouse Lamp 


. Bloomfield, N. T. 
y 945 749, Vapor Electric Device. West 
inghouse Lamp Co., Bloomfield. N. T. 
1,945,750. Luminous Discharge Device 
Westinghouse Lamp Co., Bloomfield, N. J. 
1,945,751. Discharge Tube Stabilizer Svs 
cat Westinghouse X-Ray Co., Inc., L. I. C., 


1,945,795. Radio Receiving Apparatus. 
eral Apparatus nen, . 2. 


Gen 


1,945,802. Radio Tube Tester. Jewell Elecl. 
Instrument Co., Chicago. 

1,945,952 Radio Range Finder. Com- 
munications Patents, Inc., N. Y. C. 

1,945,968. Television S stem and Apparatus 


Domenic Sicari de Amicis, 


ersey City, N. J. 
1.946.047. 
ae ot & 


Termionic Amplifier. R. C. A., 
Electron Discharge Tube. R. C 
ere Amplifier System, R. 


1,946,076. 
, a 


1,946, 098. Sound Wave prgfecing Device. 
Montford Morrison, L. I. C., N 


U. S. and For. Reg. 


ss IT IS SPEEDY—SAFE— 
SURE WASTELESS 





WE 00 OUR Poe 





1,946,107. Radio Receiving Circuit. M. M. 


Phillips, South Side, Pittsburgh. 

1,946,206. Sound Motion Picture. R. C. A., 
Wr XC. 

1,946,215. Sounding nor Electrical 
Research Products, Inc., N. Y. 

1,946,290. Short Interval ‘Timer. General 
Elec. Co. 

1,946,292. Electric Valve Converting Ap- 
paratus. General Elec. Co. 

1,946,296. Control Means for High Fre- 
quency Apparatus. General Elec. Co. 

1,946,307. Carrier Conveyer System, Gen- 
eral Elec. Co. 

1,946,312. X-Ray Tube. General Elec. Co. 

1,946,336. Gaseous Discharge Device. Ray- 
theon Mfg. Co., Newton Mass. 

1,946,354. Rectifier Tube. McIlvaine Patent 
Corp., St. Charles, Il. 

1.946.423. Vernier Tuning Mechanism. 


Philadelphia Storage Battery Co., Phila. 


Switches 


1,941,502-1,941,540. Thermostatic Switch. 
Minneapolis- Honeywell Regulator Co., Minneapolis. 
1,941,694-1,941,695. Sprinkler Alarm Device. 


W. M. S. Kilgour, Lexington, Mass. 

1,941,721. Pull Chair Switch. Pass & Sey- 
mour, Inc., Syracuse, 

1,941,815. Fluid Pressure Mercury Operated 
Device. Ivan G. Ringstrom, St. Paul, Minn. | 

1,941,828. Time Controlled Switch. Louis 
Dekany, Chicago. lee” 

1,941.971. Mercury Switch. Westinghouse 
Lamp Co.. N. Y. C. . « 

1,942, 002. Thermostatic Switch. Westing- 
house Lamp Co., N. 

1,942,074. Time Switch. General Elec. Co. 

1,942,297. Vehicle Signal Switch. A. C. 
Kostka. Chicago. 

1,942,309. Circuit Makes ands Breaker. 
Bertha Jacobs, Brooklyn, N. 

1,942,443. Check Controlled Switch Mechan 
ism. J. F. Meyer, Pasadena. Calif. 


1,942,634. Plug Fuse Switch. T. B. Bash, 
Kansas City, Mo. 

1,942,664. Thermostatic Switch. T. A. 
Schaefer, Winegar, Wis. 

1,942,697. Surface Switch. Penn Elec. 


Switch Co., Des Moines, Iowa. oe : 
1,942,698. Float Switch with Auxiliary Cir- 
cuit Control. Penn Elec. Switch Co., Des Moines, 
Towa. 
1,942,699. Three Position Switch and Reset. 


Penn Elec. Switch Co., Des Moines, Iowa. 
1,942,700. Switch Structure. Penn Elec. 
Switch Co., Des Moines, Iowa. 


1,942,739. Switch for Electric Safety Signals 
in Electric Flat Irons. Otto Anderson, Portland, 
Oreg. 

1,943,011. Float Switch. J. B. Fryar, Day- 
ton 

1,943,040. Time Switch. J. W. Redmond, 
Dayton. 

1,943,493. Snap Switch. Meteor Elec. 
Corp.,. N. te +4 

1,943,576. Two Insulator High Tension 
Switch. E. E. Anderson, Chicago. 

1,943,839 Time Delay Switch M. H. 
Rhodes, Inc.. New Haven, Conn. 

1.944.044. Thermostatic Switch. General 
Elec. Co 

1.944,092 Cell Enclosed Switch Gear. 
Condit Elecl. Mfg. Corp., South Boston, Mass. 

1.944.157. Movable Door Switch. National 


Pneumatic Co., N. Y. C. 
1,944.235. Multiple Pole Switch. 


Hi-Voltage 
Equip. Ce., Cleveland. 


1.944.522. Push Button Switch. Edwards 
S Ga, tne. BF. 

1.944,761. Reversible Spring Reset Limit 
Switch. Westinghouse. 

1,944,764 Snap Switch. General Elec. Co. 

1.945.317. Oil Level Switch. Joseph 
Kalin, Lemoore, Calif. 

1.945.343 Coin Controlled Switch. Benja- 
min Clayton, Sugarland, Tex. 

1,945,389. Toggle Switch. General Elec. 
Co. 

1,945,459. Switch. Monitor Controller Co., 
Baltimore, Md. 





NOKORODE 


SOLVING SOLDERING PROBLEMS 


For over 32 years NOKORODE has been solving soldering problems, 
for small and large manufacturers, mechanics in all kinds of work. 


Write NOKORODE your soldering problems. 


THE M. W. DUNTON COMPANY 


Providence, R. I., U. S. A. 


Manufacturers of Soldering Flux 
for all soft soldering 





1,945,487. Rotary Snap Switch. 5 
Poiiae, Inc., New Bedford, Mass. 









945,562. Lock Switch. Delco Remy Corp., 
fale. Ind. ; ; 
1,945,720. Switch Mechanism, Bendix Brake q 
Con South Bend, Ind. 






1,945,775. Remote Control Interlocking Oil 
Switch. South Bend Current Controller Co., 
South Bend, Ind. 
















1,945,808. Thermostatic Switch. Star 
Sprinkler Corp., Phila. 

1,945,819. Enclosed Switch. Cutler-Ham- 
mer, Inc., Milwaukee. 

1,946,132. Solenoid Switch. Allen-Bradley 
Co., Milwaukee. “ih 

1,946,226. Parking Light Control Switch. 
A. G. MecCaleb, Evanston, II. 

1,946,261. Electromagnetic Switching De- 
vice. Bell Telephone Labs., Inc., N. Y. C. 








Welding 








































1,941,526. Induction Welder. Youngstown 
Sheet and Tube Co., Youngstown, Ohio. 

1,942,047. Arc Welding. General Elec. Co. 

1,942,055. Welding Apparatus. General 
Elec. Co. 

1,942,364. Welding Electrode. Una Weld- 
ing & Bonding Co., Cleveland. . 

1,943,259. Method of Electric Welding. 





Truscon Steel Co., 





Youngstown, Ohio. 























































































1,943.600. Continuous Are- Welding Machine. 
Noblitt-Sparks Industries, Inc., Columbus, Ind. 
1,944,097. Method of Welding. American 
Welded Tube Co., Brilliant, Ohio. : 
1,944,106. Method and Product of Electric 
Welding. Edw. G. Budd Mfg. Co., Phila. | 
1,944,753. Welding = _ Electrode. Westing- 
house. 
C 1,944,863. Welding Machine. General Elec. 
/O. 














1,946,.302-1,945,305. 


Welding 
General Elec. Co. 


Apparatus. 









1.946.306. Welding Torch. General Elec. Co. 
Miscellaneous 
1,936,802. Enclosed Electrical Apparatus. 





Westinghouse Elec. & Mfg. Co. 
















ad 1,936,803. Fuse. Westinghouse Elec. & Mfg. 

1,936, 833. Oscillograph Driving Mechanism. 
A oe i me a 

1,936,850. Horn Mounting. Schwarze Elec- 
tric Co., Adrian, Mich. 

1,936,934. Machine for Making Resistance 
Elements. Victor P. Clear, Valhalla, N. Y. 

1,936,970. Thermostatic Alarm. Frank H. 
Pietzsch, Coupland, Tex. 

1,936,994. Rubber Insulated Conductor. Na- 
tional India Rubber Co., Bristol, R. I. 

1,937,134. Alarm Mechanism. Stanley W. 





Stout, Flint, Mich., assigned one-fourth to Josie 
McKay Gordon, Flint. 








1,937,148. Combination Condenser Support. 
The Ohio Brass Co., Mansfield, Ohio. 

1,937,178. Fuse Plug. Thomas Francis Vin- 
dal, N. Y. C. 






1,937,296. Transmission Line Insulator Sys- 


tem. Philip Sporn and Edwin Leonard Peterson, 
Brooklyn. 











1,937,375. Instrument for Transmitting 
Angular Movement. General Electric Co. 
1,937,403. Electric Bell. Gwyn O. O. Davies, 
Cle Elum, Wash. . 
1,937,406. Magazine Fuse Plug. Doering 
Holding Co., Atlantic City, N. J. 
1,937,421. Process of Making Cable Termi- 
nals. General Electric Co. 









1,937,536. Electrical 
American Can Company, N. Y. 

1,937,451. Electric Meter. 
Jr., Carbondale, Ill. 

1,937,620. 


Sterilization. 





Arc 
a 





Henry F. Willis, 






High Voltage Insulator. The 
Ohio Brass Co., Mansfield, Ohio. 
1,937,621. Electrolytic Cell. E. I. Du Pont 






de Nemours and Co., 

1,937,715. Moistureproof Terminal Lug Pro- 
tector. Robert T. Poplin and Walter H. Bone, 
Kansas City, Mo.; said Poplin assignor of one- 


Wilmington, Del. 


























PASTE—SALTS—_ V. S. A. Reg. 
FLUID— 
CORE SOLDER 
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(CHROMIUM NICKEL) 
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g. 
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oO. 

5. 

z. Chromel, first developed in 1906, as the original nickel- 
chromium resistor, created the electric heating industry. 

i. tt is used for heating-elements by all the device makers. 


Chrome! is aiso widely used in rheostats. Ask for our 
Heating-Unit Calculator, Form KG, and Catalog—!. Hoskins 
Manufacturing Co., 4443 Lawton Ave., Detroit, Michigan. 


CAPACITORS (oil impregnated) 


for Capacitor Motors 


Our many years successful experience as 
manufacturers of capacitors for the cor- 
rection of power factor thoroughly 
qualifies us in the Capacitor Motor field. 


Let us solve your capacitor problems 


Other wire [| MAGNET WIRE — COILS 
Products VARNISHED INSULA TIONS 


THE ACME WIRE CO. 


New Haven, Conn 
Branch Offices in Principal Cities 


Manufacturing 65 














4 











MAGRET 
WIRE cou: 


The things that make “AMERICAN” 
wire something more than just magnet 
wire are:—twenty years of successful 
experience in satisfying the most rigid 
specifications; a new plant set-up for 
quality production; speedy deliveries; 
and prices that make and keep con- 
tented customers. 



















If you build magnet wire or coils into 
your electrical appliance, machine or 
device, you should, in fairness to your- 
self, have our story. 


We also 
Write now for manufacture: 
Bare, Enameled, Cot- 


prices ivi ten and Silk Cev- 
__ ‘ xed Wire 
: Antenna and Annen- 
your specifica- eiator Wire 
Ignition, Radice and 
Relay Coils 
tions. Special Rolled Shapes 
Automobile Wire and 


Assemblies 
Braided and Stranded 
ire 
Rubber Cevered Wire 
Vega “Chromozxide” 
Refractory 





f 


AMERICAN ENAMELED 
MAGNET WIRE COMPANY 


Port Huron, Mich. 





















fourth to Marvin S. Murray, Jackson County, 




































































Newark. 





























































































1,937,981. Flexible Extension Cord Set. 
Abraham Rosenthal, Brooklyn. 





















































































































































































































































































































































































































































Laboratories, Inc., N. Y. C. 


















































1,938,917. Insulating Material and Process 











Dubuque, Iowa. 
1,938,946. X-Ray Tube Cooling System. 

























































































_ 1,939,064. Device for Power-Factor Correc- 
tion. Westinghouse Electric & Mfg. Co. 



































































































Motor-Generator with Enclosed 
Panel 






phy. General Electric X-Ray Corp., Chicago. 
1,939,843. The Method of Insulating a 1,942,045. 


Chalmers Mfg. Co., Milwaukee, Wis. 
1,941,612. Attachment Plug Cap. Columbia Cords. 





; 1,939,301. Conductor Insulated with Cashew 1,941,905. 
Mo., one-eighth to said Walter H. Bone, and one- Nut Shell Liquid 


eighth to Ernest Bernard, Kansas City, Mo. East Orange, N. J. 


1,941,913. 
_ 1,937,717. Cable Fitting. Bendix Brake Co.., 1,939,371. High Voltage Insulator. Samuel Cable. 
South Bend, Ind. a J. Spurgeon, Birmingham, Ala. N. Y¥. C. 
1,937,731. High Voltage Insulator. The 1,939,451. Flexible Metallic Conduit. Gen- 1,941,960. 
Ohio Brass Co., Mansfield, Ohio. eral Electric Co. 
1,937,745. Microray Transmission Line. 


1,939,679. Lightning Arrester. Edw. A. Ev- 1,941,978. 

_ 1,937,764. Insulator. Line Material Co., _ erett, Long Island ‘City, -N é Y _ ai . Elec. Cae Inc., N 

South Milwaukee, Wis. >» 1,939,760. Means for Suspending Porcelain 1,941,989. 
1,937,834. X-Ray Tube. Westinghouse Lamp Insulators. Wheeler Reflector Co., Boston. able Grids _(X 

Co., N. Y. C. P 1,939,775. Automatic Steering Mechanism. 1,941,997. 
1,937,835. X-Ray Change Over System. Ruth V. Holmes, Stonington, Conn. 

Ww estinghouse X-Ray Co. Inc., Long Island 1,939,813. Solderless Wire Connecter or 1,942,007. 

a ee viii tos Clamp,” Emil T. Hagist, Glenside, Pa. Lamp Co., N | oa Sas, 

7 onvenience Wa utle os. ,939,829. Method and M € : E 
Steinharter and Jacob J. Grossman, Brooklyn. XR, eons of Ratiogre Mfg. Co., 


: ; 5 Mosler Lock C 
ne Splice in Rubber-Insulated Wire. A i 

1,938,039. Attachment Fitting. Louis Propp, Anode, Inc., N. Y. C. —s —- eee 

N.. 2. & 1,939,875. Cable. Vannevar B h t f 
1,938,093. Attachment Plug. Jules J. Brell, Medford, Mass. evar ush, Wes ne 85052: 948.085. 

assigned one-third to Harry Radzinsky, N. Y. C. 1,940,027. Closure Retaining Mechanism. Elec. Co. 
1,938,097. Fuse. William F. Curlee, Hous- 7s Electric Service Supplies Co., Phila. 1,942,059. 

ton, Tex. : = 1,940,102. Variable Resistance. Western Elec. Co. 
1,938,119. Temperature Actuated Circuit Electric Co., Inc., N. Y. C. 1,942, 063. 

Closing Flexible Cable. Harry Spiro, San Fran- 1,940,176. Contact Making Device. Howard Elec. Co. 

CISCO. , in ee Marshall, Pittsburg, Calif. 1,942,069. 
1,938,135. Silent Alarm Clock. (Time Op- 1,940,195. Insulator Cap. Delta-Star Electric Lengths. 

erated Switch.) Thomas J. Cranwill, Olathe, Kan. ‘o., Chicago. 1, 942, 113. 
1,938,141. Portable Electric Refrigerator 1,940,203. High Voltage Cut-Out. Augustus Cable Corp., N. 

and Casing Therefor. Mordecai Goldkind, Wash- Jesse Bowie, San Francisco, Calif. 1,942,137. 

ington, PD, <. 1,940,225. Armored Cable. Triangle Conduit duit. Superior Steel Door and Trim Co., 
1,938,143. Intermittently Operating Signal (Co Brooklyn. College Point, N. 

Device. Signal Engineering & Mfg. Co., N. Y. C. 1,940,311. Transformer Casing. General 1,942,251. 
1,938,150. Electric Keyless Lock. Jacob M. Electric Co. inghouse. 

Marateck, N. Y. C. ; 1,940,318. Fan Blade. General Electric Co. ,_ 1,942,258. 
1,938,303. Attachment Plug. Cutler-Ham- 1,940,334. Moving Vane Instrument. Gen- imghouse. 

mer, Inc., Milwaukee, Wis. eral Electric Co. : ; 1,942,268. 

_ 1,938,372. Multiple Electric Outlet Mould 1,940,511. High Voltage Conductor. National Dobbs Ferry, N 

ing. Bernard B. Brudie, Grantwood, N. J. India Rubber Co., Bristol, R. I. 1,942,285. 

_ 1,938,438. Contact Finger. Allen-Bradley 1,940,521. Polarity Indicator. Felipe B Westinghouse. 

Co., Milwaukee, Wis. __ Acosta, N. Y. Lte,317, 

i729 38,455. Radiographic Apparatus (X-Ray) 1,940,627. Indicating Plug Fuse. Great ery 

The Kelley-Koett Mfg. Co., Covington, Ky. Western Fuse Co., N. Y. C. se. ae 
1,938,607. Fluid Cooled Inductance. Robert 1,940,687. Electromagnet. Ernest McAfee, x for Shoe Heels. 

H. Noyes, Dayton, Ohio. . assigned one-half to George W. Meyer, Kansas — t042 
1,938,626, Insulated Conductor. Rockbestos (City, Mo. 7 Brunswick 

Products Corp., New Haven, Conn. 1,940,707. Inorganic Insulation for Electri- N. 7 
1,938,627. Method of and Apparatus for al Sheets. Vere B. Browne, Brackenridge, Pa. "4.942 

Fore "Mow Wien: eae. Temes Products 1,940,840-1,940,864. Electrical Induction Ap- Measuring Surge Currents. General Elec. Co. 
1,938,668. Electric Conductor. General Cable pig, eng een Electric & Mfg. Co., East Te 

Corp., N. F.C, * aa ee 6 oo nee 6e 
1,938,674. Resistance Device ard Insulator. 1,940,863. Transformer. Westinghouse Elec. 1,942,468. 

. ie allie Iv & Mfg. Co., East Pittsburgh, Pa. Copper & Brass, Inc., 

Charles O. Terwilliger, Mt. Vernon, N. Y. 9 ae tate : 942.505 
1,938,684. Apparatus for Testing the Elec- 1, 40,865. Switch Plug. Henry Hyman, uk 42,505. 

trical Conductivity of a Material, Bell Telephone Brooklyn. ee 


Delicately Adjusted Electrical Apparatus. Bell burgh, Pa. 1,942,586. 
Telephone Laboratories, Inc., N. Y. C. 1,940,956. Resettable Fuse. Master Electric W hite, | Phila. 
1,938,853. Parachute Release with Electrical Co., Dayton, Ohio. 1,942,811. 
Circuit Closing Block. Robert J. Miller, Mil- 1,941,191. Prepayment Meter. Siegfried J. Telephone and Telegraph Co., 
waukee. Schwegler, Buffalo, N. Y. 1,943,001. 


Y. 


General Electric X-Ray Corp., Chicago. 1,941,376. Electrolytic Aovaratus, ‘Baieseial 1,943,112. 
1,939,035. Variable-Voltage Lightning Ar- Development Corp., ce ee ine. - x. Cc 

-* Westinghouse Elec. & Mfg. Co. 1,941,381. Magnetic Chuck Circuits! Arter Bodies. 

petlaned tatee oil yg ao Eden aa — Grinding Machine Co., Worcester, Mass. 1,943,134. 

s . u rancis > : » 2 te. , 

Heard, Newport News, Va. 1,941,444. Potentiometer System. Allis- ductors. 


2 i ry 

1,939,067. Instantaneous Pressure Recorder. ; ‘one Co., ae ee Okonite.. N a. 
Westinghouse Elec. & Mfg. Co. — ee Caliendar Cable Co., Inc., Paterson, N. J. ~ "1,943,183. 

1,939,191. | Conduit Connecting Fitting. 1,941,732. Diverting Energy from Transmis- tentials to AC Potentials. 
Wheeler H. Vibber, New London, Conn. sion Lines. Ohio Brass Co.. Mansfield, Ohio. Co., Ine.. i 

1,939,200. Doorcloser and Electric Interlock. 1,941,863. Electric Power Distributing Sys- 1,943,240. 
Thomas Brady, Orange, N.J. i tem. C. A. Johnson, Lexington, Mass. Mallory & Co., 

1,939,295. Circuit Continuing Device. Harry 1,941,870. Electrical Musical Instrument 1,943,242. 
A. Douglas, Bronson, Mich. Vocalsevro Co., Los Angeles. Grids. 


Motors and Generators for all applications. 
Motor-Generators for all conversion requirements. 
Rotary Converters for changing D.C. to A.C. 


Gasolene Engine Generator Sets 


All types of special rotating electrical equipment. 
Send Us Your Problems 


ELECTRIC SPECIALTY CO. 


211 South St., STAMFORD, CONN., U. S. A. 


r Grounding Device. National Elec. 
Material. The Harvel Corp., Products ce ee AR 


Method of Impregnating Electric 


International Standard Elec. Corp., 


Electric Feeler for Looms. Draper 
Corp., Hopedale, Mass. 


1,939,663. Multiple Fuse. Nathan Gold ; 1,941,975. 
ple Fuse athan Goldman . NYC 


X-Ray Tube. Westinghouse Lamp 
International Communications Laboratories, Inc., Chicago. 


Shackoroot X-Ray Unit. Wappler 


~ Control Device for Mov- 
Wappler Elec. Co., N 
Switch Boxes. 
Appleton Mfg. Co., South Bend, 


Soft-X-Ray Tube. Westinghouse 


Los Angeles. 
Antibandit Electric Time Lock. 
‘o., Inc., Covington, Ky. 
Process for Testing Metals 
T. D. Bottome, Indianapolis. 

Method of and Instru- 
Measuring Surge 


Oscillograph Apparatus. 
Meter Testing Device. 


Apparatus for Cutting Wire Into 
General Elec. C 


Coil Winding Mandrel. 


Combined Metallic Base and Con- 


itydraulic Molding Press. 
Test Block for Meters. 
Signaling Device. 
‘Automatic Adjusting System. 


Metal Vapor Rectifier for Heavy 
Westinghouse. 

Electric Circuit Closing Attach- 
J. A. Davidson, Memphis, 


2,341-1,942,342, Ground Clamp. 
c S New Brunswick, 


Method of and Instrument for 


“Flexible ‘insulated Fae 


a Wm. G. Bak N. Y.C 
1,940,892. Transformer Insulation. Westing- 1,942,529. 


Electrical Indicating Device. 
1,938,726. Electromagnetic Mounting for house Electric & Manufacturing Co., E. Pitts. Spark Plug Co., Flint, Mich. 


Single pier 6 


. ne Box sod. acetal 
1,941,324. Signal Device (Hora): ‘The ‘Oe Rise. Products Corp.. Pittiurg 
for Making the Same. Emil C. Loetscher, Holtzer-Cabot Electric Co., Roxbury, Mass. N 1,943,086-1,943,087. 
we fethod of Manufacture. 
1,941,338. Fuse Clip Clamp. Harold S. N. Cc. 
Creque and David B. Flower, Phila. Wetera Elec. Co.. 


Insulation for 
Bell Telethone Labs., I 
Take-up Device for Fienible ‘Con- 
Albert McKesson, Chicago. 

Guide and Take-up for Electric 
. M. Moser, Rochester, N. Y 

Plug Receptacle. 


1,943,136. 

Harry Zucker, 

Changing DC 
R. 


Westinghouse. 


Engineers and Manufacturers 
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If it?s a FLEXIBLE CORD 
CRESCENT can supply it! 


The illustration shows 


CRESCENT 
POWER 
SUPPLY 

CORD 


OTHER CORDS AVAILABLE ARE 

Flexible Cords, cotton, rayon and 
silk covered 

Type CF and AF Heat Resisting Fix- 
ture Wire 

““Crescord,” Plain Rubber Sheathed 


Why not make use of Crescent as a permanent supply 


Portable Cord source? Warehouse stocks in principal cities make it pos- | 
Braided Portable Cord sible for you to get quick delivery, and you need have no 
Heater Cords 





> 8 lity. That ha ind it “ 
Seiitik CBN dell Condnge 08 ereny concern as to qualigy That has behind it “Forty Years of 
description Knowing How. 








RYE ae 
TRENTON, 


TURBO* 
OIL 
TUBING 
Impregnated in- 
side and out— 
the finest spa- 


ghetti obtainable. 
TURBO* SATURATED SLEEVING The safest con- 
Quality U Saturated sleeving has extremely high voltage ductor for motor 
breakdown resistance. Smaller diameters in 300 f and transformer 
rolis for easy handling. For subpanel radio assemblies, leads, etc. Make 


small instrument leads, etc. your own tests 
from free sample 


















N 









TURBO* VARNISHED CLOTH card: 30 sizes 
jo Bats, Tapes and Cut to Size. Also Varnished Paper, *Trade Mark 
: Registered 























Heater 
Switch 


SEND FOR 
CATALOG 


IMPREGNATED 
INSIDE and OUT 














Your Electric Appliances Need 
Switches 


Select “Diamond H”’, you can find no better. Every 
possible need is covered by the “Diamond H” line. 
They give maximum service, are trouble free. Wher- 
ever a switch is needed for appliances, motors, water 
heaters, ranges, etc., there is one ready, backed by 
years of experience. We can help you fit the right 
switch to the job. 

Bulletin No. 11-A is just off the press. It should be in 
your hands. Send for it. 


WILLIAM BRAND & CO. [ime BE fen ===----nn-nn=--no-=nnond2-=-+-2-0-22+- 
268 Fourth Ave., New York, N. Y. ' 3 The HART MFG. CO., Hartford, Conn. 


We would like Bulletin 11-A 
“The Finest in Spaghetti 












































Since 1920” Name 
OTHER BRAND PRODUCTS ARE: Address 
Mica Plate in Sheet, and Cut to Size and City 


Shape, Super-Grade Condenser Films. Mica 
Cut to Size and Shape. 








Wold 
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ANODES. Nickel, Brass and Copper 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


ARMORED CABLE, Asbestos Insulated 
Rockbestos Products Corp., New Haven, Conn. 


ARMS. Flexible. See Tubing, Flexible Metallic. 


BEADS. Insulating. 

American Lava Corp., Chattanooga, Tenn. 

=. Inc., Struthers, 134 N. Juniper, Phila., Pa., ‘‘Fish 
Spine” 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

BEARINGS, Ball and Roller 

New Departure Mfg. Co., Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. ‘‘GreaSeal.”’ 

8S. K. F. Industries, Inc., Front St. & Eriv Ave., Phila- 
delphia, Pa. 


BEARINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, Ohio. 

Phosphor-Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 

BEARINGS, Bronze and Steel 
Lined 

Johnson Bronze Co., New Castle, Pa. 


BEARINGS, JEWEL 

John Worley Jewel Co., Waltham, Mass. 
BEARINGS, Oil-less (Non-metallic) 
Continental-Diamond Fibre Co., Newark, Del. 
National Vulcanized Fibre Co., Wilmington, Del 
BELTS, Fan, Cog, V. 

Dayton Rubber Mfg. Co., Dayton, Ohio. 
BLOWERS, Appliance 

Peerless Electric Co., West Market St., Warren, Ohio 
BOLTS. NUTS AND SCREWS 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


BOXES AND CARTONS 
Continental-Diamond Fibre Co., Newark, Del. 


BRASS, Sheets, Coils, Rods, Wire 
Bristol Brass Corp., 1010 Broad St., Bristol, Conn 


BRASS AND COPPER 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRONZE 
Bristol Brass Corp., 1010 Broad St., Bristol, Conn 


BRONZE BARS, Solid and Cored 
Finished) 
Johnson Bronze Co., New Castle, Pa. 


BRUSHES, COMMUTATOR 

General Electric Co., Schenectady, N. Y. 

National Carbon Co., Inc., Carbon Sales Div., 
Ohio. ‘‘National,”’ ‘“‘Pyramid.” 


BUSHINGS, BRONZE 

Plain Cast Bronze, Cast Bronze Graphited, Plain 
Sheet Bronze, Sheet Bronze Graphited. 

Bunting Brass & Bronze Co., Toledo, Ohio. 


Phosphor-Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 


CABLE, Motor Lead, Asbestos Insulated 
Rockbestos Products Corp., New Haven, Conn. 
CADMIUM PLATING 


QGrasselli Chemical Co., Inc., Cleveland, Ohio. ‘‘Cadalyte’’ 
Udylite Process Co., 3943 Bellevue Ave., Detroit, Mich. 


Back Babbitt 


**Dayton.”’ 


(Semi- 


Cleveland, 


CANDLES, Fixture 

randywine Fibre Products Co., 1402 Walnut, Wilmington. 
ational Vulcanized Fibre Co., Wilmington, Del. 
CAPACITORS. See Condensers. 


CARBONS, Arc Lamp 

National Carbon Co., Carbon Sales Div., 
“*Eveready,’’ ‘‘National.’’ 

CASTINGS, Phosphor Bronze 

Phosphor-Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 


CEMENT, Commutator 
Mica Insulator Co., 200 Varick, New York, N. Y 


CERAMIC. See Lava; Porcelain; Cores 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


Cleveland, Ohio. 
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A& ACOILS 


MAGNET Established 1924 SOLENOID 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 





Classified Index of 


MATERIALS, PARTS 
and EQUIPMENT 


On this and each alternate page following is a Classi- 
fied Index of the makers of materials, parts and 
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R 
High dielectric strength and heat 
Ball and socket con- 
struction. 


Write for sample card. 


SIU MUN ue 


N. J PER ST site oe) aman PS 


resistance. 
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CIRCUIT BREAKERS 

Air and Oil it Breakers and Oil Break Switches 
Allen-Bradley Co., 1309 8. First, Milwaukee, Wis. 
Bryant Electric Co., Bridgeport, Conn. ‘‘Sentinel.’’ 
General Electric Co., Schenectady, N. Y. 
Mereoid Corp., 4215 Belmont Ave., Chicago, III. 


CLOTH, Insulating 

Aeme Wire Co., New Haven, Conn. 

Brand & Co., William, 268 Fourth Ave., New York, ““Turbo.”’ 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 

i ae Co., 200 Varick, New York, N. Y. ‘“‘Armatite’’ 
**Micanite.”* 


CLUTCHES & COUPLINGS, Transmission 
Continental-Diamond Fibre Co., Newark, Del. 
General Electric Co., Schenectady, N. Y 


COIL (Coils) 
Armature and Field. See Coils. Finished. 
Cheke (Radio). See Radio Receiver Parts. 
Driers & Impregnators. See Ovens. 
Electromagnet. See Coils, Finished. 
High Frequency. See Radio Receiver Parts. 


Impregnators, Vacuum. See Ovens. Industrial. 
Induction. See Coils, Finished. 

Radio. See Radio Receiver Parts. 

Resistance. See Units, Rods & Grids; also Radio Re- 


ceiver Parts. 
Testers. See Testers. Coil 
Winders, Induction Coil. 


COILS, Finished 
Armature, Field, 
Solenoids. 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Coils, Inc., 229 Chapman S8t., Providence, R. I. 

Electrical Coil Winding Co., 2731 Saunders, Camden, N. J 

General Cable Corp., 120 Lexingten Ave., New York, N. Y. 

Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATORS 
Homer Commutator Corp., 4750 Hough Ave., Cleveland, Ohio. 


COMMUTATOR STONES 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 


CONDENSERS, Radio Electrolytic 
Acme Wire Co., New Haven, Conn. 
B. L. Elec. Mfg. Co., St. Louis, Mo. 


CONNECTORS, Wire 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTS, See Points, Contact 


CONTACTS, Carbon, Graphite and Metal 
Graphite 

National Carbon Co., Inc., 
Ohio. ‘‘National.’’ 


1. 
See Winding Machines, Coil. 


Electromagnet, Induction Coils and 


Carbon Sales Div., Cleveland, 


2 


JEWEL BEARINGS 


For inereased accuracy and  pro- 
longed life use sapphire bearings. 
May we tell you more about their 
many other advantages? 


JOHN WORLEY JEWEL CO. 
Waltham, Massachusetts 





COPYOGAT C59 
JOrm WORLEY Jtwts CO 


COILS, INCORPORATED 


UNIVERSAL WOUND COILS 
1183 Eddy St., Providence, R. L 





equipment used in fabricating electrical products. 
The names shown are those of advertisers in Elec. : 
trical Manufacturing. 
their advertising be referred to for detailed informa. | 
tion, nearest branch office, etc. 
number of a manufacturer’s advertisement, refer 
to advertisers’ index, on page facing inside back 





The suggestion is made that 


To locate the page 






CONTROLLERS, Motor. See Complete Moto 
Control Table, in Editorial Section, p. 42. 


CONTROLS, Temperature and Valve 
Mercoid Corp., 4215 Belmont Ave., Chicago, I). 
Ulanet Co., George, 85 Columbia, Newark, N. J. 


CORD, FLEXIBLE, HEAVY DUTY 

American Steel & Wire Co., 208 S. LaSalle. Chicago, 1)I. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

Crescent Insulated Wire & Cable Co., Trenton, N. J. 

Diamond Braiding Mills, Chicago Heights, Ill. : 

General Cable Corp., 420 Lexington Ave., New York, N. 

General Electric Co., (Section YQ-204), Merchandise Dept 
Bridgeport, Conn. 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Rockbestos Products Corp., New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CORD, HEATER 
(Asbestos covered stove heater cord and range wire.) 
American Steel & Wire Co., 208 S. LaSalle, Chicago, Il 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Crescent Insulated Wire & Cable Co., Trenton, N. J. 
Diamond Braiding Mills, Chicago Heights, Ill. 
Driver-Harris Co., Harrison, N. J. ‘‘Verifiex.’’ 
General Cable Corp., 420 Lexington Ave., New York. N. Y 
General Electric Co., (Section YQ-204), Merchandise Dept 
Bridgeport, Conn. ‘‘Deltabeston,’’ ‘‘Salamander.”’ 
Hoskins Mfg. Co., 4443 Lawton Ave., Detroit, Mich. 
Rockbestos Products Corp., New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J 
















United Elastic Corp., Elasticord Division, Easthamptor 
Mass. 

CORES, Resistance Coil 

American Lava, Chattanooga, Tenn. 

Colonial Insulator Co., Akron, Ohio. ‘‘Porcelex’’ 


General Eleetric Co., Schenectady, N. Y. 
Lonthan Mfg. Co., East Liverpool, Ohio. 

Star Porcelain Co., Trenton, N. J. ‘“Thermolain’’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


COUNTERS, Magnetic, Electric 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 


CUPS, Oil and Grease 
Gits Bros. Mfg. Co., 1854 Kilbourn Ave., Chicago, Ill. 


DIES, Die Makers 
Chicago Molded Products Corp., 2144 Walnut, Chicago, 11! 
Grammes & Sons, L. F., 350 Union St., Allentown, Pa. 


DRIVES 
Dayton Rubber Mfg. Co., Dayton, Ohio. ‘‘Dayton."’ 
ELECTRICAL SHEETS. See Steel Sheets 


Electrical 


ELECTRODES, Carbon 
National Carbon Co., Inc., Carbon Sales Division, Cleveland, 
Ohio. ‘“‘National.’’ 


ELECTRODES FOR GAS SIGNS 
Universal Clay Products Co., 1525 First, Sandusky, O 


ENGRAVING MACHINES 
Portable Bench and Pedestal Outfits for Marking Metal. 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill. 


FERRULES 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I 
Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FIBRE, Phenol 

Laminated Bakelite; Sheet, Rod, Tube, Gear Stock. 
Continental-Diamond Fibre Ce., Newark, Del. 
Formica Insulation Co., 4638 Spring Grove Ave., 


nati, O. 

Iten Fibre Co., 5403 Bower Ave., Cleveland, 0. 

Mica Insulator Co., 200 Varick, New York, N. Y. “‘Lamicoid”’ 

Natioral Vulcanized Fibre Co., Wilmington, Del. ‘*Vul-Cot,” 
‘*Phenolite”’ 

Synthane Corp., Oaks, Pa. 

Taylor & Co., Inc., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Ohmoid” 


FIBRE, Vulcanized 
Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats. 
Screw Products 
a Fibre Products Co., 1402 Walnut, Wilmington 
e 


Continental-Diamond Fibre Co., Newark, Del. 


Cincin- 


Iten Fibre Co., 5403 Bowen Ave., Cleveland, O. 

ae Vulcanized Fibre Co., Wilmington, Del. “Peerless,” 
“Vulcot’’ 

Taylor & Co., Inc., Norristown, Pa. 

Wilmington Fibre Specialty Co. Wilmington, Del. ‘‘Fyber- 


oid,”” ‘“‘Ohmoid’’ 


WA at eA oe eS 
PHENOL FIBRE 


INSULATION 


AYLOR 








TAYLOR 
TAYLOR & CO., INC. Nomistown, Pa. 
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Pays 


EADINESS always pays—especially in 
the emergency. 
Careful, periodic inspection and timely main- 
tenance of motors and generating equipment 
are the first precautionary steps. The next 
step is the installation of NATIONAL 
PYRAMID BRUSHES. 


Then you are prepared for emergency 


PYRAMID 
BRUSHES 


meet 


demands, rush hour peaks and prolonged 
overloads. 


NATIONAL PYRAMID BRUSHES 
NATIONAL CARBON COMPANY, INC. 


Carbon Sales Division, Cleveland, Ohio 


Unit of Union Carbide (Tig and Carbon Corporation 


Branch Sales Offices: DRO 
San Francisco 


Pittsburgh Chicago 
OUR THOROUGHLY TRAINED REPRESENTATIVES 


these demands 


exacting 
and keep the wheels 
aA 


industry turning 


New York 


ARE ALWAYS AT YOUR SERVICE 





SUUUHUOEDUEOAOOLEGEOESEDEGEOREDAGDSDODDSODOROERSOROEOGATEREDEGEL ODER OR SOOEGEORUROREDEGULEDEISOSOGEOEOEOLERIOEDEDEOOURARUDAOEOEUTORION EEL ED bi eee 


——— 


= IF 
7 YOU HAVE 
AN INSULATION PROBLEM 
THINK OF 


CONTINENTAL-DIAMOND 


Complete Insulation Service 
FIBRE—BAKELITE—MICA 


SHEETS—RODS—TUBES — 
PARTS 


CONSTANT VOLTAGE 


for All Socket Power Devices 
LINE VOLTAGE 95 to 130, OUTPUT 115 + 1% 


A constant voltage is absolutely essential to the effective opera- 
tion of many Socket-power operated devices. Delta Voltage Regu- 
lators will maintain output voltage regulation within + 1% 
with any load and line voltage within their operating range 
Embodying the latest developments of our laboratory under the 
direction of F. 8S. Dellenbaugh, Jr., they are compact, efficient 
and contain no moving parts whatever. Users include: General 
Electric Co., Bell Laboratories, Federal Telegraph Co., Eastman 
Kodak Co., Western Union, and many others. Write us for 
specifications, stating your problem in detail. 


DELTA 
VOLTAGE REGULATORS 


Entirely Automatic .. . Negligible Time-Constant 


SSRSRR DESSERTS SASeeeEASSSSSSSSSTATeTSSSRASSSSTSSSASSeNsSeeeseseneseseeeaseseeessassoeeseeag 


DELTA MANUFACTURING CO. 
39 OSBORNE ST. 
(pee CAMBRIDGE, MASS 
F. 8. Dellenbaugh, Jr., Pres. 
and Chief Engineer. 


Gentlemen: Please send me full particulars on the Delta Voltage Regulators. 






' sevvuouevvoueennouseuaueeouesesueesueeouo4eeQsb0040U04Q400000000000580000000000400004000040 00000 000000000 00E0000EA00 ROUEN 


CONTINENTAL-DIAMOND 
FIBRE ¢ ANY 
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“THEY LIVE ON THE JOB” 


Speeialists in aecurate gears for electric 
appliamces and mechanical devices. 


Massachusetts Gear & Tool Go. 


42 Nashua St. Woburn Mass 






FLASHERS, Sign 
Leland Electrie Co., Dayton, O. 
Ulanet Co., George, 85 Columbia, Newark, N. J. 


**Kontrolar” 


FLEXIBLE CORD. See Cord, Flexible 


FLEXIBLE SHAFTING 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 

White Dental Mfg. Co., S. S., Industrial Div., 150-4 West 
42nd St., New York, N. Y. 


FURNACES, Electric 
Annealing, Enameling, Heat Treating. 
General Electric Co., Schenectady, N. Y. 
White Dental Mfg. Co., S. S., Industrial Div., 
42nd St., New York, N. Y. 


FUSE CLIPS AND MOUNTINGS 

Bryant Electric Co., Bridgeport, Conn. 

Littlefuse Laboratories, 4507 Ravenswood Ave., Chicago, im. 
Patton-MacGuyer Co., 17 es Ave., Providence, K 
Sherman Manufacturing Co., H. B., Battle Creek, Mich 


FUSES, Enclosed 

Bryant Electric Co., Bridgeport, Conn. 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 
Littlefuse Laboratories, 4507 Ravenswood Ave., Chicago, Ill. 


GEAR MOTORS. See Motors. 


GEAR STOCK 
Laminated. See Fibre, Phenol. 
Hard Rubber. See Rubber, Hard. 


GEARS AND PINIONS, Rawhide & Comp. 

Continental-Diamond Fibre Co., ‘Newark, DeL 

Genera] Electric Co., Schenectady, N. Y. “‘Fabroil,” “‘Tex- 
toil,’’ ‘“Textolite’’ 

Mechanical Specialties Mfg. Co., 2635 Canton, Chicago 

National Vulcanized Fibre Co., Wilmington, Del 


150-4 West 


— Machine & Gear Co., 157 Circuit Ave., Springfield, 
ass 
Taylor Co., Inc., Norristown, Pa. 


GEARS AND PINIONS, 

Massachusetts Gear & Tool Co. 

Meehanical Specialties Mfg. 

a | Machine & Gear co” 
ass. 


SENERATORNS, Plating. See Plating Genera- 
ors. 

GILDING METAL 

Bristol Brass Corp., 1010 Broad St., Bristol, Conn. 


HANGERS, Ball and Roller Bearing 


8. K. F. Industries, Inc., Front St. & Erie Ave., Philadel- 
phia, Pa. 


Iron and Steel 

42 Nashua, Woburn, Mass 
2635 Canton, Chicago, II! 
157 Circuit Ave., Springfield. 


INSTRUMENTS, Ohmmeter-Volt-Ohmmeter 
International Resistance Co., 2100 Arch St., Philadelphia, Pa 


INSTRUMENTS, mmeratery Standara 
General Electric Co., Schenectady. 
Triplett Electrical Instrument Co., 
Ohio. ‘‘Triplett’’ 
w Elecl. Instrument Corp., 
ewark, N. J. 


INSTRUMENTS, Pocket 
Weston Elecl. Instrument Corp., 
Newark, N. J. 


INSTRUMENTS, Portable and Switchboard 

General Electric Co.. Schenectady. N. 

Triplett Electrical Instrument Co., 38. “Main St., 
Ohio, ‘‘Triplett’’ 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Newark, N. J. ““Tiluminometer, "* “Pin-Jack’’ 


INSULATION (insulating) (Insulators) 
Beads. See Beads, Insulating. 

Compounis. See Wax and Compounds. 

Fibre. See Fibre, Phenol & Vulcanizing. 

Paint. See Paint, Varnish, Lacquer. 

Tubing. Ses Tubing, Varnished Fabric. 

Varnish. See Paint, Varnish, Lacquer. 

Wax. See Wax and Compounds. 


IRON, Magnetic 
P. F. McDonald & Co., 17 King Terminal, 
LACQUER, Paint, Varnish 


Acme Wire Co., New Haven, Conn. 
Dolph Co., John C., 168 Emmet, Newark, N. J. 


“Electric Lacquer’ 

General Electric Co., Merchandise Dept., 
“Glyptal’’ 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Zephar : 


Mills, Inc., 242 Lorraine, Brooklyn. N. Y 
LAMPS, Glow 


Ty Electric Vapor Lamp Co. 


Ne ‘Main S8t., Bluffton, 
582 Frelinghuysen Ave., 


582 Frelinghuysen Ave., 


Bluffton, 


Ave. 


7 


Boston 27, Mass. 


Bridgeport, Conn 


**Linolac’ 








Sm Spurs—Helicals — Bev- 
els, Worms—Wheels, Reducers, 


GEAR 


Sprockets to fit your special need. Ask for 
information. 
a ‘The Gear 
Engineers”’ 


2635 Canton St 
CHICAGO, ILL. 











“*Chinalac,”’ 


, 883 Adams Street, Hoboken, 





Electrical Manufacturing 





PERKINS 
GEARS 
for Accuracy 


Quality 
Dependability 







PERKINS 
MACHINE 
& GEAR CO. 


157 Circuit Ave. 
Springfield, Mass. 


NAME PLATES 
of Distinction 
Etched, Lithographed, Embossed, Hard Enameled, Stamped, 
Engraved and Cast name plates in all kinds of finishes and 
metals. The highest quality with the best service. 


L.F. GRAMMES & SONS, Inc. 350 Union St. Allentown, Pa. 





LAVA 
American Lava. Chattanooga. Tenn. ‘‘Alsimag’’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


LUGS, Copper 

General "Electric Co., Schenectady, N. Y. 

Ilseo Copper Tube & Products Co., Inc., 5629 Madison Road, 
Cincinnati, Ohio. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


“LUMINOUS SPECIALTIES 
—. Electric Co., Merchandise Dept., Bridgeport, Conn. 
ee eye’’ 


MARKERS AND STAMPERS, Metal 
(See also Engraving Machines.) 
Schmidt, Inc., Geo. T., 4102 Ravenswoed Ave., Chicago, Ill. 


MELTING POTS AND LADLES, Solder 
Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. 
Sta-Warm Electric Co., Ravenna, Ohio, (Glue 
Pots and Wat Pouring Heaters) ‘‘Triplex,’’ ‘‘Sta-Warm”’ 
METAL 
Cutting Outfits. See Welding Rods & Equipment. 
Marking Outfits. See Engraving Machines. Also Markers 
and Stampers, Metal. 
METAL, Etched, Embossed, Lithographed 
Crowe Name Plate & Mfg. Co., 1749 Grace St., Chicago, Ill. 


MICA 

Shades. See Shades, Mica. 
Tape. See Tape, ca. 

Undercutters. See Slotting Machines & Tools. 


MICA 

Bakelite Corp., 247 Park Ave., New York, N. Y. 
Brand & Co., William, 268 Feuth Ave., New York, N. Y. 
Continental- Diamond Fibre Ce., Newark, Del 
Glenn & Co., 35 S. Desplaines, Chicago, mM. 
Macallen Co., ie ‘haae. Boston, Mas 

Mica Insulater Co., 200 Variek, New York, ms Ee 


ite” 
New England Mica Co., Waltham. Mass. 


MOLDED insulation 
Dies. See Dies, Die Makers. 
Laminated. See Fibre, Phenol. 


5 


**Mican- 


tonce FUSES 


INSTRUMENT 
1/100, 1/33, afae, 
% nd 


LITTELFUSE- 
%, ee %, 
amps Dost! 


tedey for 
instruetioe bulletin 


4507 Ravenswood Ave, 
Chicago, tl. 


equipment, 


Littelfuse Laboratories 


MAGNETIC IRON 


(For all Electrical Requirements) 
Hot & Cold Rolled 
In Bars, Strips, Sheets and Special Sections. 
Prompt deliveries from Stock 
Write today for Bulletin 
P. F. McDONACD & CO. 
17 King Terminal, Boston 27, Mass. 





and Waxes 


JOHN C. DOLPH CO 
168 Emmet St., Newark, N. J 





. Varnishes, Compounds 


a ELECTRICAL INSULATION 
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BENJAMIN 


Swivel Attachment Plugs 


They “Keep the Kinks Out 
of Cords,’ which means 
longer life and better_ serv. 
ice from appliances. Swivel 
shell turns, cord and _ base 
are stationary. Attached and 
detached with one hand. One. 
piece construction. Fit stand- 
ard Edison screw base sockets 
and receptacles. 


Benjamin Electric Mfg. Co. 








ocse A ane Suburb), ILL. 
New York hieago San Francises 
MOLDED Insulation 
American Recerd Corp., Seranton, Pa. ‘‘Lacanite,”’ ‘‘Phe- 


nolic,’’ ‘‘Arcolite.’’ 
Bakelite Corp., 247 Park Ave., New York, N. Y. 
Chicago Molded Products Corp., 2144 Walnut, Chicago, Ill 
Formica Insulation Co., 4638 Spring Grove Ave., Cincinnati 


Ohio 
General Electric Co., Plastic Dept., West Mass 
“Textolite,”” ‘“Mycalex’ 


**Cectec,”’ 
Macallen Ce., 16 Macalien, Boston, Mass. 


MONEL METAL 

Driver-Harris Co., Harrisen, N. J 

MOTORS—See complete Motor Table in Ed- 
itorial Section. 


NAME PLATES 
Crowe Name Plate & Mfg. Co., 1749 Grace St., Chicago, Ill. 
Grammes & Sons, L. F., 350 Union St., Allentown, Pa. 


NICKEL AND SESS, - OVEN 


Lynn, 


Driver-Harris Co., Harrison, N . 
Riverside Metal Co., Riverside, Burlington County, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Seymour Mfg. Co., 49 Franklin St., Seymour, Conn. 


NUTS, MACHINE 
Blake & Johnson Co., Waterville, Conn. 


OVENS, Industrial and Laboratory 


Annealing, Temper Drawing, Meld Rekiag. Ete. 
General Electrie , Schenectady, N. 
PAINT. See Lacquer, Paint, ‘Waratah 
PANEL METERS. See instruments. 
PANELS, Metal, Etched 
Crowe Name Plate & Mfg. Co., 1749 Grace St., Chicago, Ill 
PAPER, Insulating 


Fish Paper, Press Board, Fibre Board, Fuller Board. 





nae & aw Wm., 268 Fourth Ave., New York, N. Y 
Brandywine “Fibre Products Co., 1402 Walnut, Wilmington, 
guia Diamond Fibre Co., Newark, ne 

“‘Armatite,”’ 


Mica Insulator Co., 200 Varick, ‘New York, N. Y. 
rmo,”’ “‘Micani 


National Yuleanized aa Co., Wilmington, Del. 
oe 6 * **Peerless’ 

Taylor & Co., Inc., Norristown, Pa. 
West Vireinis Pulp & ie Co., 


“‘Campbel- 


230 Park Ave., New York, 
““Fyberoid” 


N. te se 
Wilmington Fibre Specialty Co, "Wilmington, Del. 


PEGS, Armature 
Mica Insulator Co., 200 Varick, New York. NY. 
National Vuleanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., Bridgeport, Conn. 


PHOSPHOR es. 

Driver-Harris Co. rrison 

Phosphor-Bronze Smelting Co., 2200 Washington Ave., Phils- 
delphia, Pa. 

Riverside ae Co., Riverside, Burlington County, N. J. 

Seovill Mf; + he 65 Mill, Waterbury, Conn. 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


PHOTO-ELECTRIC CELLS AND TUBES 

General Electrie Co., Schenectady, N. Y. 

Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Photronic’’ 


PILLOW BLOCKS. Ball and Roller Bearing 
SKF Industries, Inc., Front St. & Erie Ave., Philadelphis, 
Pa. 


PINS, Cotter 
Hubbard Spring Co., M. D., Pontiac, Mich. 


PLATES, Resistance 
National Carbon Co., Inc., Carbon Sales Division, Cleveland, 
Ohio. 


PLATING GENERATORS 
Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. 


PLUGS & CORD SETS 

American Steel & Wire Co., 208 S. LaSalle. Chicago, Ill. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Benjamin Elec. Mfg. Co., Des Plaines, Ill. (Swivel.) 

Bryant Electric Co. Bridgeport, Conn. 

Diamond Braiding Mills, Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York, N. Y 

General Electric Co., (Section YQ-204), Merchandise Dept. 
Bridgeport, Conn. "“Ge-Flex,” “Tell-tale Tap,”’ ‘‘Unicord’ 

Hart Mfg. Co., Hartford, Conn. 

Rockbestos Products Corp., New Haven, Conn. 


““Wilco"’ 


HYVOLT 
ELECTRICAL INSULATION 


Dependable insulation of every character for the 


Electrical and Radio Industry. 


J. J. GLENN & COMPANY 
35 So. Desplaines St., Chicago, Ill. 
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in your heating devices 
equip them with 
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Engineers! 







When you want the most 
reliable thermostatic metal 







for any thermal control, 
call upon the FIRST and 
LARGEST American 


producers— 
























THE H. A. WILSON COMPANY 
97 Chestnut St., Newark, N. J. 










CONTACT POINTS in Platinum, 
Silver, Tungsten, Special Alloys 


CHICAGO: 9 So. Wabash Ave. 





Manufacturing 


No Lag Makes 


NCON 
GLOW LAMPa 


Ideal for Many Jobs 





2-Watt S-14 Bulb. Finish — Clear 
Sprayed red or yellow 


EON GLOW LAMPS are long-lived, sensitive, low 

in current consumption, cool and glareless. They 
are available in sizes from 14 to 2 Watts, ond a few cents 
covers the cost of operating ahd largest of them continu- 
ously for a whole month. Because they operate without 
lag, they are ideal for flashing indicators on many types 
of work. 

In one large automobile factory, for instance, a single 
control board carries 180 Neon Glow Lamps as indica- 
tors for motors and safety switches. The designer, elec- 
tricians and operators find them wonderfully satisfactory 
for this purpose after months of continuous use. 

The life of one of these lamps is upwards of 3,000 
hours, and the fact that their light comes from a gaseous 
glow makes them highly desirable wherever there is con- 
siderable vibration or likelihood of shocks. 

Neon Glow Lamps are supplied with standard bases, 
and will operate on all the customary voltages. 

Electrical jobbers and wholesalers carry the full line 
of these lamps. This makes it more than ever practicable 
for manufacturers to provide for their use on products 
designed for a wide variety of purposes. 

Write today for prices and technical data on Neon 
Glow Lamps, and their many uses. General Electric 


Vapor Lamp Company, 883 Adams St., Hoboken, N. J. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


696 Copr. 1934, General Electric Vapor Lamp Co. 
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CONTACT POINTS AND 
THERMOSTATIC METAL 
AKER Contact Points are 

B==: with the thought con- 

stantly in mind that, above 

all, contact points must 


function with unvarying reliabil- 
ity. 


We make them of platinum, 
iridio-platinum, silver and special 
alloys. Our thermostatic metal is 
made for high and low temper- 
atures. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or het water 
is part of the problem. 


BAKER & CO., INC. 


54 Austin St., Newark, N. J. 


TRADE MARK 


Q Edvon. 


@ SEALED PROTECTION 


an exclusive feature in our 


@ THERMOSTATS 


@ RELAYS —tThermal & Timing 


Sensitive — Compact — Reliable 


Accurate 
Loads up to 1000 

Temperatures 0° to 

information address 


Edison Electrical Controls, Inc. 
45 Lakeside Avenue West Orange, N. J. 


AC & DC 
For further 


Watts 
600° F. 





POINTS, Contact 

Platinum, SBree. Tungsten and Special Alloys. 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Wilson Co., H. A.. 97 Chestnut. Newark. N. J. 


PORCELAIN, Spectal Shapes 

Akron Procelain Co., Akron, Ohio 

American Lava, Chattanooga, Tenn. 

Colonial Insulator Co., Akron, Ohio. ‘‘Porcelex”’ 

Louthan Mfg. Co., East Liverpool, Ohio. ‘‘Elemite’’ 

Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,’’ ‘‘Thermolain,”’ 
“Vitrolain”’ 

Steward Mfg. Co., D. M., 

Universal Clay Products Co., 


POROUS CUPS 
(Unglazed earthenware cups for primary 
Colonial Insulator Co., Akron, Ohio. 


PULLEYS, V-Belt 
Dayton Rubber Mfg. Co., Dayton, Ohio. 


PULLEYS, Motor Shaft 
General Electric Co., Schenectady, N. Y. 
National Vulcanized Fibre Co.. Wilmington, 


PULLEYS, Steel 
Up-To-Date Machine Works, 
cago, Ill. ‘‘Maurey.’’ 


PUMPS, Vacuum 
General Electric Co., Schenectady, N. Y 


RADIO RECEIVER PARTS. 

(See also Specific Headings.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, 
B-L Electric Mfg. Co., St. Louis, Mo 
Continental-Diamond Fibre Co., Newark, Del. 
Crowe Name Plate & Mfg. Co., 1749 Grace St., 


RADIO TUBE & LAMP PARTS 
Filaments, Support Wires, Strip, Screen, 
Tubing, Special Stampings and Screws. 

Driver-Harris Co., Harrison, N. J. 
Roebling’s Sons Company, John A., Trenton, N. J. 


RECEPTACLES, Plug, Heavy Duty 
General Electric Co., Merchandise Dept., Bebtgepett, 
Bryant Electric Co., Bridgeport, Conn. 


RECTIFIERS 

B-L Electric Mfg. 

eral Electric Co., 
Bridgeport, Conn. 


REGULATORS, Tomperature 


“*Wilco"’ 


Tenn. 
Sandusky, Ohio. 


Chattanooga, 
1525 First, 


(wet) batteries.) 


**Dayton.”’ 


Del 


2912 South Wabash Ave., Chi- 


Wis. 


Chicago, Ill. 


Mesh Plates 


Conn. 


Co., St. Louis, Mo. 
Section A-2212 Merchandise Dept., 


Dunn, Inc., Struthers, 184 N. Juniper, Phila., Pa. ‘“‘Dunco.”’ 
Mercoid Corp., 4215 Belmont Ave., Chicago, Til. 
REGULATORS, Voltage 
Delta Mfg. Co., 39 Osborne St.. Cambridge, Mass. ‘‘Delta.”’ 
RELAYS 
(See also Circuit Breakers and Thermostats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
——- Automatic Electric Sales Co., 1033 W. Van Buren 
> [uaenee. Ill. ‘‘Stowger.’’ 
Struthers, 138 N. Juniper, Phila., Pa. ‘‘Dunco,”’ 
Mid Getts™ i 
Edison Electrical Controls, Inc., 45 Lakeside Ave., West 
Orange, N. J. 
General Electric Co., Schenectady, N. Y. 
Guardian Elec. Mfg. Co., 1522 W. Adams St., Chicago, Ill. 


Hart Mfg. Ce., Hartford, Conn. “Diamond H’’ 
Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 
Weston Etecl. 582 Frelinghuysen Ave., 


Newark. N. J. 


RHEOSTATS 


Adjustable = Fils 2 Gaul in aes = 
Resistance Constant in Resista _ 
at tte BEST oe. in weight — Neat in 
NATIONAL ELECTRIC CONTROLLER co. 


Ravenewood Ave.. Chicago, Ill. 


Instrument Corp., 
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TRUE 


Toe mee) 


(ERS TONINM 


»tTree 


RESISTORS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Electrical Coil Winding Co., a Saunders, Camden, N. J. 


lobar Corp., Niagara Falls, N. 
International Resistance Co., 2100 Arch St., 7 Pa. 
1, 


Ohmite Mfg. Co., 643 N. ‘Albany Ave., Chicago. 

White Dental Mfg. Co., S. S., Industrial Div. ” 150-4 West 
42nd St., New York, N. Y._ 

RHEOSTATS 


Moter Starting, Field and Speed ogulating, Meter Test- 
ing, Plating Tank, Dimmers. See also Motor Control 
Table, page 41. 

Allen-Bradley Co., 1309 S. First, —. Wis. 

General Electrie Co., Schenee yy 

Globar Corp., Niagara Falls, N. 
National Electrie Controller to. "5307 Ravenswood Ave., 
Chicago, Ill. a 


Ohmite Mfg. Co., 643 N. Albany Ave., Chicago, Il. 


RUBBER, Bushings, Grommets, Casings, 
Blocks 
Canfield Co., H. O., 191 Housatonic Ave., Bridgeport, Conn. 


SCREW MACHINE PRODUCTS 
(Fee also Fibre, Vuleanizing) 

Barnes Co., Wallace, Bristol, Conn. 

Blake & Johnson Co., Waterville, Conn. 

arene Fibre Products Co., 1402 Walnut, 
e 


Linden & Co., 891 Broad, Providence, R. I. 
National Vulcanized Fibre Co., Wilmington, Del. 
Peek Spring Co., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Machine 

Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SEALS, OIL and Grease 
Gits Bros. Mfg. Co., 1854 Kilbourn Ave., 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass. 


SHEETS, 


Wilmington, 


Chicago, Ill. 


Iron 


American Rolling Mills Co., Middletown, Ohio. ‘‘Armco’’ 
SHEETS, Steel 
American Rolling Mills Co., Middletown, Ohio. ‘‘Armco’’ 


SHELLS, Screw Socket 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 


SILVER 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Driver-Harris Co., Harrison, N. 

Handy & Harman, 82 Fulton, New York, N. Y. “Sil Fos’’ 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. “‘Wilco”’ 


SLATE 
(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me 


SLOTTING MACHINES AND TOOLS, Com- 
mutator 

(Mica Undercutters) 

General Electric Co., Schenectady, ft 

Ideal Commutator Dresser Co., bos | Park Ave., 


SOCKET REDUCERS AND EXTENSIONS 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. 
General Electric Co., Merchandise Dept., Bridgeport, Conn. 


SOCKETS AND RECEPTACLES, Lamp 
Benjamin Electric Mfg. Co., Des Plaines, Lil. 


Bryant Electrie Co., Bridgeport, Conn. 
General Electrie Co., Merchandise Dept., Bridgeport, Conn. 


SCREW MACHINE 


>ROOdDOUCT § 


\ oan us your Specifications for an estimate 


: LINDEN & COMPANY 
In Brass or Steel 891 Broad St., Providence, R.1. 














MECHANICAL RUBBER GOODS 


All types of special molded items 
for the electrical industry 
THE H. O. CANFIELD CO. 
191 Housatonic Ave., Bridgeport, Conn. 
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PORTLAND-MONSON 


Quarriers of 


Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 


Machine Screws and Nuts 


Screw Machine Products 
from Brass, Steel, etc. 


Rivets, Studs & Threaded Wires 
Cold Headed & Roll Threaded 
Specialties 
THE BLAKE & JOHNSON CO. 


Waterville, Conn. 
Since 1849 


SOLDER, Acid Core 


Dunton Co., M. W., Providence, R. I. ‘‘Nokorode.”’ 


Ope Spomen Co., 60 McDowell, Columbus, Ohio. ‘‘Ruby- 
uid” 
SOLDER, Silver 
Handy & Harman, 82 Fulton, New York, N. Y. ‘Sil Fos’ 
White Dental Mfg. Co., S. S., Industrial Div., 150-4 West 
42nd St., New York, N. 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. “‘Wilco”’ 
SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Dunton Co., M. W., Providence, R. I. ‘‘Nokorode.”’ 
General Electric Co., Merchandise Dept., Bridgeport, Conn. 
Ruby Chemical Co., 60 McDowell, Columbus, Ohio. “‘Ruby- 
uid,” ‘Red-Letter’’ 
SOLDERING IRONS 
General Electric Co., Schenectady, N. Y. 
Sta-Warm Electric Co., Ravenna, Ohio. ‘‘Sta-Warm’’ 


Vulcan Mfg. Co., 225 Varick St., New York, N. Y. 


SPRINGS 

American Steel & Wire Co., 208 &. LaSalle, Chicago, Ill 
Barnes Co., Wallace, Bristol, 

Barnes-Gibson-Raymond, Inc., 6400 Miller Ave., Detroit. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 
Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, m 
Hubbard Spring Co. M. D., Pontiac, Mich. 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg. Co., Corry, Pa. 


STAMPINGS, LARGE 
Geuder, Paeschke & Frey, Inc., 1409 W. St. Paul Ave., 
waukee, Wis. 


STAMPINGS, NON-METALLIC 
Continental-Diamond Fibre Co., Newark, Del. 


STAMPINGS, Small 
Small Stamped Metal Parts for Electrical Devices. 
Barnes Co., Wallace, Bristol, Conn. 
Benjamin Electric Mfg. Co., Des Plaines, Ill. 
Fischer Spring Co., Chas. 238 Kent Ave., Brooklyn, N. Y. 


Mil- 


Geuder, Paeschke & Frey, Inc., 1409 W. St. Paul Ave., Mil- 
waukee, Wis. 
Grammes & Sons, L. F., 350 Union St., Allentown, Pa. 


Guarantee Specialty Mfg. Co., 9610 Carr Ave. ., Cleveland, 0 
Hubbard Spring Co., M. D., Pontiac, —_ 

Patton-MacGuyer Co., i7 Virginia + Providence, R. L 
Sherman Mfg. Co., H. B., Battle creek” eh. 

Wrought Washer Mfg. Co., Milwaukee, wis, 


STEEL, Die, Magnet, Spring, Tool 

P. F. McDonald & Co., 17 King Terminal, Boston 27, Mass. 
STEEL BARS & SHAPES 

Ryerson & Son, Inc., Jos., T., Chicago, Ill. 

STEEL SHAFTING, SCREW STOCK 

Ryerson & Son, Inc., Jos., T., Chicago, Ill. 


STEEL SHEETS, Electrical 

American Rolling Mill Co., Middletown, Ohio. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Youngstown, 0. ‘‘Sil Con’’ 
Ryerson & Son, Inc., Jos., T., Chicago, Ill. 


STEEL, STAINLESS 

American Rolling Mill Co., Middletown, 
Sheets, Plates.) ‘‘Armco’’ 

American Steel & Wire Co., 208 S. La Salle, 

Republie Steel Corp., Youngstown, 0. 

Ryerson & Son, Inc., Jos., T., Chicago, Ill. 


ul aiieve] | MERCURY SWITCHES 


““Armco’’ 


Ohio. 
Chicago, Il. 


(Strips 
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PRECISIVYN BEARINGS 


‘CHACE BIMETAL 


Hy accurate and reliable 


MATIC a 
— INSTRUMENTS APPLIANCE 


COMPANY 




















Skea 


NOTHER 
EXCLUSIVE 
USER 












Many other leading 
manufacturers now use 
Chace Bimetal because 
of its accuracy, uni- 
formity and dependa- 
bility. Sold in: 


SHEETS + STRIPS * FORMS 


W.M.CHACE VALVE CO. 


R 
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Sooner or Later 
Motor Performance 
Comes Home to Roost 


There is a growing suspicion that while it may seem 
to be good mathematics it is not good business to put 
inferior bearings into a motor just because it is as- 
sumed that the bearing will last as many hours as the 
motor will be operated. 


Low-friction cast bronze Bunting bearings made of 
the proper alloy and scientifically controlled in all de- 
tails of production will last longer than some of your 
customers require, but in the meantime they provide 
exclusive, valuable advantages to you both. 


The ever-present hazards of noise, shaft and bearing 
wear, excessive heat at bearing points are met by a 
surplus of efficiency immensely desirable when 
needed. The life of the oil and the good performance 
of the motor are preserved and extended. High speeds 
and frequent overloads are readily handled. 






Let us help you build motors that will meet more than 
a mere average requirement. 








THESBUNTING BRASS & BRONZE COMPANY 








TOLEDO, OHIO 








BRANCHES and WAREHOUSES: New York, Brooklyn, Newark, 
N. J., Boston, Philadelphia, Cleveland, Cincinnati, Detroit, Chi- 
cago, Minneapolis, St. Louis, Dallas, Kansas City, Los Angeles, 
San Francisco, Seattle Export Office: Toledo, Ohie. 



















BUSHIR ie “oe rARINGS 


TENTEO 
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THE COMPLETE LINE 


SHERMAN 


Copper and brass; clip, ring, flat, 
single ear, rolled, etc. Write for 
Bulletin 13. 


TERMINALS 


Sold Through Jobbers 
H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 





STEEL, Strip 

American Steel & Wire Co., 

Barnes Co., Wallace, Bristol, (Hot Rolled.) 

Republic Steel Corp., Youngstown. 0. “’ - Con”’ 

Ryerson & Son, Inc., Jos., T., Chicago, Ill. 

Thomas Steel Cr., Warren. 0. (Bright Finish, Zinc Coated, 
Copper Coated.) 

STRIPPERS, Wire 

Pyramid Products Co., 2311 South State St., 
(Bench Type and Hand Type) 


SWITCHES, Battery and Baby Knife 
Bryant Electric Co., Bridgeport, Conn. 


SWITCHES, Mercury 
Engineering Products Corp., 58 Amherst St., 
General Electric Vapor Lamp Co., 


208 S. La Salle, 
Conn. 


Chicage, I) 


Cambridge. Mass 
883 Adams St., Hoboken 
. ‘“‘Kon-nec-tor,’’ “* Cooper- -Hewitt"’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Leland Electric Co., Dayton, Ohio. ‘‘Kontax,”’ 
Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 


SWITCHES, Remote Control 
Push Button, Magnetically Operated. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Burgess Laboratories, Inc., C. F., 206 E. 44th St., New York 
ome. Inc., Struthers, 134 N. Juniper St., Phila., Pa. 
“Dunco”’ 
General Electric Co., Dept. 6B-201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn., ‘‘Diamond H’"’ 


SWITCHES, Snap 

General Electric Co. (Section Y Q-204), 
Bridgeport, Cunn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H’"’ 


SWITCHES, Snap; Heavy Duty 
Far Electric Range and Small Motor Control. 
Bryant Electric Co., Bridgeport, Conn. 
General Electric Co. (Section Y Q-204), 
Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. 


SWITCHES, Tank 
General Electric Co., Schenectady, N. Y. 


SWITCHES Time 

General Electric Co., Schenectady, _ a 

Hart Mfg. Co., Hartford, Conn. “Diamond H”’ 

Walser Automatic Timer Co., Chrysler Eldg., New York 


TACHOMETERS 
Weston Elecl. Instrument Co., 
Newark, N. J. 


TAGS, Terminal 
National Band & Tag Co., Newport, 


TAPE; Cotton, Linen, Silk 
Tape, Sleeving, Webbing. 
General Electric o Schenectady, N. Y. 
Glenn & Co., J. J., 35 S. Desplaines, Chicago, Ill 
Miea Insulator co, "200 Varick. New York, N. Y. 


TAPE, Mica 
Centinental-Diamond Fibre Co., Newark, Del. 
Mica Insulator Co., 200 Varick. New York. N. Y. 


TAPE, Rubber and Friction 

General Electric Co., Schenectady, N. Y. ‘‘Paragon’’ 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Roebling’s Sons Co., John A., Trenton, N. J. 


TAPE, Varnished Fabric 

Aeme Wire Co., New Haven, Conn. 

General Electric Co., Merchandise Dept., Bridgeport, 
Mica Insulator Co., 200 Varick. New York, N. YX. 


TERMINALS & CONNECTORS 
Patten-MacGuyer Co., 17 Virginia Ave., Providence, R. I 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


TESTERS, Coil 
(Includes Armature Growers, 
portable testing devices). 
Weston Elecl. 
Newark, N. J 


TESTING LABORATORIES 
Electrical Testing Laboratories, 80th St., 
New York, N. Y. 


“*Kontrolar’ 


Merchandise Dept., 


Merchandise Dept., 


“Diamond H" 


582 Frelinghuysen Ave.. 


Ky. 


Conn. 


trouble shooters and other 
See also Instruments. 
Instrument Corp., 582 Frelinghuysen Ave., 


& East End Ave., 
10 


MERCURY SWITCHES 
Write for Bulletin 


ENGINEERING 
PRODUCTS 
CORP. 


58 Amherst St. 
Cambridge, Mass. 









FLEXIBLE ARMS 


for portable and therapeutic 
lamps, etc. Made ef steel and 
brass In all Finishes. Special 
arms designed te yeer re- 
eulrements. Write for prices. 


238 Kent Ave. Brooklyn, N. Y- 


6 we ParENT errce 


THE CHAS. FISCHER 
SPRING CO. 





Chicago, Ill. 
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THERMOSTATIC METAL 
Baker & Co., Ine., 54 Austin, Newark, N. J. 
Chace Valve Co., W. M., 1608 Beard Ave., 
Wilson Co., H. A., 97 Chestnut, 


THERMOSTATS 
Dunn, Inc., Struthers, 134 N. Juniper, Phila., Pa. 


Detroit, 
Newark, N. J. “Wilco” 


Edison Electrical Controls, Inc., 45 Lakside Ave., West 
Orange, N. J. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. “Diamond H’’ 

Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm,” “‘Sensatherm,’’ ‘‘Vasaflame’’ 

Midget Thermostat, Inc., 6 Dawson, Newark, N. J. 

Ulanet Co., George, 85 Columbia, Newark, N. J. ‘‘Pigmy,” 
““Gulco,” “‘Capsule’’ 


TIMING DEVICES 
wet. Automatic Timer Co., Chrysler Bldg., 


TINSEL, Cord and Thread 

Diamond Brading Mills, Chicago Heights, Ill. 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 
Rockbestos Products Corp., New Haven, Conn. 


TOOLS, Portable, Motor Driven 
(Flexible Shaft for Grinding, Drilling and Buffing 
White Dental Mfg. Co., S. S., Industrial Div., 
42nd St., New York, N. Y. 
TRANSFORMERS 
For Oil Burners, Gas Tube Signs, Etc. 
The Acme Elec. & Mfg. Co., 
Ohic. 
General Electric Co., Merchandise Dept., 
Mereoid Corp., 4215 Belmont Ave., Chicago, Ill. 


TUBES, See Fibre (Vulcanized) 


TUBES, Paper (Spiral Wrapped) 
Paramount Paper Tube Co 035 Charleston St., 
lll. (Square, Rectangular, Round Shapes) 


TUBING, Brass & Copper 
Iisco Copper Tube & Products Co., Inc., 
Cincinnati, Ohio. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
TUBING, Flexible Metallic 
Fischer Spring Co., Chas., 238 Kent Ave., 
White Dental Mfg. Co., 8S. S., 
42d St., New York, N. Y. 
TUBING, Phosphor Bronze 


Phosphor-Bronze Smelting Co., 
delphia, Pa. 


TUBING, Varnished Fabric (Spaghetti) 


Industrial Div., 


Mich 


**Dunco”’ 


New York, 


150- v West 


1440 Hamilton Ave., Cleveland, 


Bridgeport, Conn. 


Chicago, 


5629 Madison Road, 


Brooklyn, N. X. 
150-4 West 


2200 Washington Ave., Phila- 
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e WAXES 
e COMPOUNDS 
e VARNISHES 


For Insulation of Condensers .. . 


Traastermers, colls, power Bw? pot beads, 
sookets, wiring devices, and dry -— 
teries, etc, Also WAX SATURATORS ter 
braided wire and tape. WAXES for radhe 
parts. Compounds made to your own speel- 

fications if you prefer. 


ZOPHAR MILLS, INC. 


Founded 1846 
242-246 Lorraine St., Brooklyn, N. Y. 



























Dolph Co., John C., 168 Emmett, Newark, N. J. 
General Electric Co., Merchandise Dept., Bridgeport, Cean 
—. ae o. 200 eens New ioe. N. Y. 


Magis ete iohn A., Trenton, 
Zophar ills, ng “242 Lorraine, aan. x. i A 


WELDING RODS & EQUIPMENT 
Bristol Brass Corp., 1010 Broad St., Bristol, Conn. 
Ryerson, Jos. T., & Son, Inc., Chicago, Ill. 


WINDERS 
Induction Coil. See Winding Machines, Coil. 
Electromagnet. See Winding Machines, Coil. 


WINDING MACHINES, Coil 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Seifert, Inc., E. R., 315 E. Washington, Syracuse, 
Universal Winding Co., Boston, Mass. ‘“‘Leesona’”’ 


WINDINGS. See Coils, Finished. 
WIRE, Armature Bands. See Wire, Bare 


WIRE, BARE 

Copper, Phosphor Bronze, Steel, 
American Steel & Wire Co., 208 S. La Salle, Chicago, Ill 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Crescent Insulated Wire & Cable Co., Trenton, N. J. 
General Cable Corp., 420 Lexington Ave., New York, N. ¥ 
Hoskins Mfg. Co., 4443 Lawton Ave., Detroit, Mich. 
Phosphor-Bronze Smelting Co., 2200 Washington Ave., Phils- 

delphia, Pa. 


N. Y 


Iron; Armature Bandling 


Roebli Sons nm A., Trenton, N. J. 
=aes &,,Co., William, 268 Fourth Ave., New York, N. Y. Boon kate. Co. Cas ith Mill. Waterbury. Conn. 
urbo 
General Electric Co., Merchandise Dept., Bridgeport, Conn. WIRE, Copperweld 
Glenn & Co., J. J., 


35 S. Desplaines, Chicago, Ill. 


, N r , 
J Insulator Co., 200 Varick, New York, N. Y. “Em- wine a Ce Lameems Ave.. How Terk . 
re’ 

. Crescent’ Insulated Wire & Cable Co., Trenton, N. J. 
TWINE, Armature General Cable Corp., 420 Lexington Ave., New York, N. Y 
Mica Insulator Co., 200 Varick, New York, N. Y. Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

' ; WIRE FORMS 
Bret, eee and Grids, Resistance American Steel & Wire Co., 208 8S. La Salle, Chicago, Ill 
Hlobar Corp., Niagara Falls, N. Y. Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 
comer aS a en ee — Grammes & Sons, L. F., 350 Union St., Allentown, Pa. 
tockbestos f eae en, : a Oe » Mich. 
Industrial Div., 150-4 West Hubbard Spring Co., M. D., Pontiac, Mich 


White Dental Mfg. Co., 8S. S., 
42d St., New York, N. Y. 

VALVES, Electrically Operated 

Mereoig Corp., 4215 Belmont Ave., Chicago, Ill. 

VARNISH CONTROL UNIT 

Dolph Co., John C., 168 Emmet, Newark, N. J. 

WASHERS, Fibre 

Iten Fibre Co., 5403 Bower Ave., 

Wrought Washer Mfg. Co., 

WASHERS, Lock 


Cleveland, Ohio. 
Milwaukee, Wis. 


onune Lock Washer Co., 2533 N. Keeler Ave., Chicage, 


WASHERS, Metallic 
See also Fibre. 

Guarantee Specialty Mfg. Co., 

Hubbard Spring Co., M. D., Pontiac, Mich. 

Wrought Washer Mfg. Co., Milwaukee, Wis. 

WASHERS, Wrought Iron 

Wrought Washer Mfg. Co., Milwaukee, Wis. 


WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; Saturating and Fin 
ishing; Chatterton’s Compound; Sealing Cement. 
American Steel & Wire Co., 


9610 Carr Ave., 


11 





THERMOSTATS 
for low tempera 
ture controls 
Over one million 
“*‘Midgets” now 
in use. Accuracy 
assured. 


MIDGET Ee ee Inc. 
6 Dawson St., Newark, N. J. 








“PIGMY” & “CIGARETTE” 
THERMOSTATS for manufacturers of heat- 


ing pads, aquarium heaters, appliances, ete. Thermal 
centrols built to specifications for every industrial 
and commereial application. 


Geo. Ulanet Ce., 85 Columbig St., Newark, N. J. 


PAPER TUBES 


SPIRAL WRAPPED 
SQUARE—RECTANGULAR—ROUND 


Write for Samples and Prices 


Paramount Paper Tube Company 
2035 Charleston St. Chicago, Tl}. 









Cleveland, O. 


208 8. La Salle St., Chieago, Ill. 


Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, INSULATED 

American Enameled Magnet Wire Co., Port Huron, Mich 

American Steel & Wire Co., 208 S. La Salle, Chicago, Ill 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘‘Colorub- 
ber,’’ ‘‘Nitro’’ 

Crescent Insulated Wire & Cable Co., Trenton, N. J. 

Diamond Braiding Mills, Chicago Heights, Iil. 

General Cable Corp., 420 Lexington Ave., New York, N. ¥ 
‘*Enterite,”’ “*Peeriess”’ 

General Electric Co. (Section Y Q- 204), Merchandise Dept., 
Bridgeport, Conn. “‘GE Filex,’’ ‘‘Deitabeston’’ 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass 

Rockbestos Products Corp., New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich 

American Steel & Wire Co., 208 S. La Salle, Chicago, Il 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘‘Cot- 
enamel” 

General Cable Corp., 420 Lexington Ave., New York, N. Y 

. General Electric Co., Merchandise Dept., Bridgeport, Conn 
**‘Deltabeston” 

Rockbestos Products Corp., New Haven, 

Roebling’s Sons Co., John A., Trenton, 


WIRE, Resistance 

Driver-Harris Co., Harrison, N. J. “*Advance,”’ 
“Climax,’’ ‘‘Hytemco,’’ ‘‘Nilvar,”’ ‘‘Magno,"’ 
“Gridnic,”’ ‘‘Radiohm,’’ ‘‘Ohmax,’”’ ‘‘Midohm,”’ 
“‘Ideal,’’ ‘‘Karma,’’ ‘‘Lucero,’’ “‘Nichrome’’ 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Hoskins Mfg. Co., 4443 Lawton Ave., Detroit, 
“Chromel,’’ ‘‘Copel,’’ ‘‘Chromel-Alumel’’ 


WIRE STRIPPERS. See Strippers, Wire. 

ZINC 

New Jersey Zine Co., 
Head”’ 


Conn. 
N. J. 


**Calido,’ 
“*Lohm,"’ 
“‘Comet,"’ 


Mich 


160 Front, New York, N. Y. 
13 
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ADE of Aluminum 
or copper. Plain 
or stamped as ordered. 
Five styles — widths 
from 4% to % in. Write 
for free samples & prices. 
DEVAN -AUGSCM MATIONAL BAND Newent 
elliot fem & TAG CO., inc. Ky, 


BRASS WASHERS 


Standard sizes in stock. Special sizes mad 
@ order. Also washers and dengings ef on * 


Lew "Tries Quick Service 
Guarantee Specialty Mfg. Co. 
Cleveland, 


aa Ae 
TAGS 






























9610 Can Ave. 
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bs 
IES 
: INSULATING MATERIAL 
dry bat. 
TORS ter . 
for radke 
vn speel. 
INC. OFFERS YOU 
7. DISTINCT 
om Prompt SERVICE ADVANTAGES 
; ET in touch with ITEN for 
prompt service on all your 
fibre requirements. Thirty - five 
years of “Knowing how.” Sheets, 
i Tubes, Rods, Washers and Special 
use, N. Y . . 
* Shapes — any size, thickness or 
quantity. 
Bare For Service, try ITEN 
e Bandling Write — Phone — Wire 
thicago, Ill 
ll 
N. J. 
oS The ITEN FIBRE CO. 
a 5403 Bower Avenue 
CLEVELAND, OHIO 
rork. N.Y Chicago Office: 217 No. Desplaines St. 
a. Zi 
York, N. ¥ 
kiyn, N.Y F your product, like this 
= distributor head which we 
molded for a well-known tractor manufac- 
on, Mich turer, must withstand the surface burning of 
Color: high-voltage, low-power arcs, use Textolite 
ss No. 70. 
— ) Grade No. 70 gives you not only this advan- 
-— Se |! 1 tage, but in addition it will provide fine appear- 
Ree ey Pde ance, good mechanical strength (17,000 Ib. 
BY eS eg VTE reg a My per sq. in. in compression and 9000 Ib. per sq. 
. Zt in. in transverse strength), low water —P 
Mhicago,. i 3 tion (.07% in 48 hours), light weight (.067 Ib. 
—— ELEC 4 RITE per cu. in.), and high dielectric strength (70 
port, ‘Geun fe volts per mil). 
rahi ates adie) itt mt Send this coupon for our handy 
i ba BEN { a booklet, which gives additional 
+ “Gallde,”: oe information on Textolite No. 70, 
“Comet,” is i as well as information on six 
it, Mich other plastic materials that you 
=| will find it profitable to know 
pene. more about. 
Y. ‘‘Horse i 
ad 
| A i...=--_ Bini 
Juminum A high grade fibre board for electrical b+ 
ordered. . : ; : General Electric, Plastics Department, 
. widthe insulation. A ane of ey ‘Sak taee. Sieee 
& prices. possessing high tensile and dielectric An extremely hard board Please send me a copy of your new booklet, 7 PLASTIC MATE- 
New pert a of superior quality which RIALS THAT WILL HELP YOU LOWER PRODUCTION COSTS 
Ky, strength. Used by many of ree ox teleaialenes AD REPROVE TOR PRODUCT CbLtSAT: 
manufacturers of electricalequipment. more expensive types of eget: 
z th insulating materials. oe 
jet Pulp Products Department 
cm e Address satiate Sasi ‘ as 
jervice 
Co. WEST VIRGINIA PULP & PAPER COMPANY 
nd, Ohio yA ee le 35 E. Wacker Drive - Chicago, Ill GENERAL ELECTRIC 
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‘‘Pioneers in FIBRE FABRICATION” 


THE WILMINGTON FIBRE SPECIALTY, one of the world’s 
largest manufacturers of fibre specialties, are in the truest sense “Pion- 
eers in Fabricating Fibre,” having been engaged in the production of 
fibre specialties and standard items for more than thirty years. 













Complete facilities are maintained not only for the manufacture of 
fibre itself but also for the fabrication of special shapes of every de- 
scription. All tools used are designed and made in a modern tool shop 
at the plant, by experienced designers, tool and gauge makers. Ex- 
perienced production men are prepared to fabricate fibre articles in 
special or standard form, for every use, in any quantity, ranging from 
one to three million per day. 














Write us about your “Fibre Problems,”— 
no doubt our Specialists can help you. 


Ww) ILWMWINSTSs NN) 
= 
WILMINGTON DELAWARE 


IMPORTANT ANNOUNCEMENT 


TO MANUFACTURERS OF AUTO 
BATTERY BOOSTER aes 


~~ i ta a 



































Illustrating the New 
Moderately Priced 
Highly Efficient Auto 
———_ Battery 

B12-S 


Charging 
a ee Unit 
a ee ee (2-3 Amperes) 


3 to 120 (4 to 50 
vorts RECTIFIERS npn 
nfilte 


anon (Electronic) and Fileered) 












Type 





for time clocks, burglar alarms, telephones, 
exciter lamps, speakers, signal systems, charg- 
ing batteries, amplifiers, amateur and broad- 
cast transmitting tube filament supply, volume 
indicators, relays, electric fuel pumps, electric 
organs and many other types of direct current 
equipment. Let our engineers assist you. 
Write for literature 


The B-L ELECTRIC |iicacd > Jaa Samm 

















Laminated Bakelite 


Made of the finest raw materials, including genuine 
Bakelite Resins. Uniformity of quality assured by use 
of the most advanced automatic control equipment. 









Available in sheets, tubes, rods and in fabricated form. 


Write for complete information and prices. 


MICA INSULATOR COMPANY | | *S-COMPANY [EZQTGTED pease 


TRACE MARK |e a au B- | ee 
200 Varick Street, New York, N.Y.; 542 So. Dearborn Street, Chicago, Ill. ; ST. LOUIS, MO. 


“coe Saintes Building, ERNE Branches at Birmingham, Boston, = CONDENSERS 


Cincinnati, Los Angeles, San Francisco, Seattle. Canada: Montreal, Toronto. 
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BRANDYWINE 


















and pieces, 
specialties and 
standard 
length 
tubes 






Get in touch with us. 


BRANDYWINE 
FIBRE PRODUCTS CO. 


1402 Walnut St. 
Wilmington 
Delaware 


CONSTANT 


GITS 
OILERS 


Maintain correct oil level. 
Prevent burning out of bearings and 
motors. 


Can be furnished in 
Net both hinged lid and 
Mult removable bottle 
types. Capacity % 
to 32 ounces. 


Send for Catalog 
Gits Bros. Merc. Co. 


1854 Kilbourn Ave., CHICAGO, ILL. Easily Filled 


FLEXO-ACTION Zz j 
cea Keg a7; yA Ls 


REDUCTION Ht 


a compact precision built motorized reduction unit, 
developed for enghedions requi ring consi istent oo rmance 
with a minimum of 4 (i 


zontal or righf"angle Hal 





Gea i of GET 4 W772 | 
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HOLTZER-CABOT offer you 
valuable experience in fractional 
horsepower motor application. 


\ 
Se 
Nw 


\< 
NY 
\ 


SAVg 
WSS 


—— 
eaten 





Design your machine for fullest utility, for 
utmost beauty. Don’t sacrifice ether merely to 
accommodate some standard motor. It doesn’t 
pay. Today, leading designers and product 
engineers end ser sa to select the ri 
motor for the job. They know how waickly 
unsuitable motors cause costly trouble ool 
failure to achieve the maximum sales oppor- 
tunity of the device. 


Consider us your motor department. You'll be 

pleased with the thoroughness of our recom- 

mendations. Whether your problem is —_ 
.. speed ... silence... weight... drive. 

or r torque, we can provide the exact motor to 

energize your machine most effectively. 


In forty years of building high grade, de- 
pendable motors, the Holtzer-Cabot Electric 
Co. have solved thousands of problems in 
small motor — 


‘Perhaps we can help you, too. It costs nothing to 
find out, and we'd be delighted to talk with you 
whenever you say. 


THE HOLTZER-CABOT 
ELECTRIC CO. 


125 AMORY STREET - BOSTON, MASSACHUSETTS 


Fractional Horsepower Motor Specialists 














Many 
Ss. S. 


This Automobile Spot Light is 
an example of flexible shaft 
remote control combining 
push-pull and rotation. With 
a single knob on the dash- 
board it is tipped up and 
down and turned by means of 
an S. S. WHITE FLEXIBLE 
SHAFT. 


FASTER POURING 


OF WAX, COMPOUNDS 
OR SOLDER 


This Sta-Warm thermostat control 
electric pot can be adapted to 
your operation because of these 


features: 


A—lInterchangeable valive 
seats 5 sizes. 
B—Electrically heated outlet. 


Electrical Manufacturing 





are now being solved with 


WHITE FLEXIBLE SHAFTS 


Evidence of this is furnished by the many new applications that have 
been worked out for operating switches, valves, indicating instruments, 
mechanical and electrical controls and other mechanisms, and for cen- 
tralizing controls. 


Operation in some of these cases is manual, in others, automatic. Three 
different control movements are involved: (1) push-pull; (2) turning; 
(3) combination of push-pull and turning. S, S. WHITE REMOTE 
CONTROL FLEXIBLE SHAFTS fully meet any and all of these require- 
ments. For these shafts were specifically designed for remote controls. 
They are featured by minimum torsional deflection or twisting under 
load, and equal deflection in either direction of rotation. Even in cases 
where accurate, sensitive control is essential, as in the familiar airplane 
and automobile radios, these shafts readily meet requirements. Existing 
applications also demonstrate that they provide satisfactory control over 
distances as long as 30 feet. 


Any engineer with a remote control problem to solve should consider 
the flexible shaft, for it is unquestionably the simplest, most easily 
applied solution. And for working out the details of the application 
we offer our complete cooperation. Put your remote control problems 
up tous. It involves no obligation. 


The S.S. WHITE Dental Mfg. Co. 


INDUSTRIAL DIVISION 
150-4 West 42nd St. New York, N.Y. “""" 


Geared to 
the Job 


VULCANS are master tools for any 
soldering job where speed, efficiency 
and economy are_ essential. Her- 
matically sealed heating unit insures 


RESC.U.6. PAT. OFR 
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REMOTE CONTROL problems 





long life and perfect service. 


VULCAN 


Se eee, 
D—Hand operation. wo . 
Raine: aainae Ger Cant VULCAN ELECTRIC CO. 


melting. 


* 404CN 
* 610CN 
* 607CN 


1525 First Street 


StaWaem 


ELECTRIC Co. 
RAVENNA, OHIO 


We would appreciate quoting from your specifications 
or blue prints. There’s economy in putting your prob- 
lems up to specialists, 


Porcelain in attractive colored glazes. 


UNIVERSAL CLAY PRODUCTS CO. 


ELECTRIC SOLDERING IRON 


225 Varick Street 
New York, N. Y. 


That’s what everyone says after using Universal Por- 
celain parts. They know that a product superior in 
utility and appearance results from long experience 
with various processes, use of best materials, accurate 
engineering, the employing of efficient workmen, and 
the determination to completely satisfy every customer 
regardless of requirements. . 


Sandusky. Ohio 


Well and favorably known for 25 years. 


FREES «yoy to solder 


Perfectly’’—an instructive and 
helpful brochure for the man 
who takes pride in the per- 
fect job. Write for yours— 
today. 
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LAVITE 


INSULATION 





Small lots 
for experiment 
Cost little 


No expensive 


Moulds or dies 


Send drawings 
for estimate 


D. M. STEWARD MFG. CO. 


Established 1880 
Chattanooga, Tenn. 


Member National Association of Lava Manufacturers 





Cutomats. 
OIL WINDING MACHINES 


FEW DOLLARS SAVED 
on initial cost of a coil 
winding machine is of little 
importance compared to 
time saved in the manufac- 
ture ofeach coil you produce. 


The Universal No. 104 
Machine produces multiple- 
coil, or “stick”, windings at 
high speed, automatically 
inserting graduated lengths 
of paper between 
each layer of wire. 

Provision is made 
for uniform starting 
acceleration, and 
machine stops auto- 
matically when re- 
quired number of 
turns. are wound. 
Changeover adjust- 
ments are quick and 
simple. Capacity for 
wide range both as to 
coil size and wire size. 

Write for complete 
detailed description. 


UNIVERSAL | 
No.1O4 Winoine mac 


UNIVERSAL WINDING COMPANY 


BOSTON 
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A Patented insulating product of 
4} the New England Mica Company, [Px 
without equal or counterpart in 
the Industry 


BUILT-UP SHEET MICA EQUAL 
TO NATURE'S BEST - FOR - ALL 
HIGH HEAT APPLIANCES 





For Electric Toasters, Flat Irons, Grills, Hot Plates, 
Ranges and all other high heat electrical appliances. 


Y-26 is obtainable in any thickness, in 
sheets any size up to 28!/5 x 2934 inches, 
in punched shapes and in tubular form. 


Y-26 is a hard, strong and tough built-up sheet mica 
bonded by an inorganic binder of semi-vitreous character. 
When subjected to heat it is equal in every respect to 
natural mica as a superior insulating material. 


Y-26 contains no sodium silicate or other trouble-making 
ingredient. It is the result of years of exhaustive research, 
experimenting and testing to replace the rapidly decreasing 
supply of large size natural sheet mica with a product of 
equal resistance to electrical current and high heat. 


At high temperatures it possesses unusual strength and 
rigidity, does not smoke, smell or react chemically with 
other resistor materials. Y-26 has high puncture-voltage 
and will withstand high heat up to 1250’ F (India) or 1500’ F 
(Amber). It does not absorb moisture and can be stored 
indefinitely without deteriorating. 


If you are not familiar with Y-26, its unusual adaptability 
to your business and its moderate cost, send at once for 
experimental samples and more complete information. 


NEW ENGLAND MICA COMPANY 
Waltham, Massachusetts 


| 
| 





























Take a Good | 
Look at This New 


(Ripper INSTRUMENT! 


T’S a portable type, movable at any angle to 

the base for easy reading. Or, it may be 
held firmly with the spring clip to its bakelite 
base. The instrument position is controlled by 
friction—always in exact alignment with the 
eyes. A screw in the base takes up wear... 
after a long period of usage. A fine, accurate, 
dependable and durably made instrument. Just 
the kind you need in your laboratory and for 
hard portable use generally. 





Triplett also makes a correspondingly high grade 
line of moving coil D.C. and repulsion type A.C. 
instruments—all with long scales on enameled 
pure white dials, sapphire jewel bearings, and 
having every other refinement of fine instru- 
ment building. All types of metal and bakelite 
cases are furnished for 2”-31%” and 5%” sizes. 





Let Triplett engineers co-operate in the solution 
of your problems. Several of them have been 
building measuring instruments for thirty years. 
With the finest equipment and trained assistants 
at their command, you can depend upon Triplett 
instruments, price and service, to meet your 
exact demands. 




























Send Us Your Inquiries 





THE TRIPLETT ELECTRICAL Q& 
INSTRUMENT CO. wz 


58 Main St. Bluffton, Ohio 
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How about 













STRATEGICALLY 


LOCATED ..FOR 


SPRING SERVICE 


By Spring Service we mean an intelligent analysis 
and competent solution of your Spring Require- 
ments — with quality our constant guide Send 
your orders or specifications to 


RAY MON D 


ae ee Coe ey OMe ecg He. oe 





SPECIAL 
your order? STUDS 

We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
leaders in industry continue 
to place their orders with MACHINE 
us. We feel that this is SCREWS 
conclusive proof of quality, 
service and dependability. MACHINE 


May we quote you on your SCREW NUTS 
order? 


THE PROGRESSIVE MFG. CO. 


Torrington, Conn. 
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“Securing oppear- “Yes, ond 
j ance in a product Thomastrip hes 
? is as important as helped us a lot 
reducing its manu- in both cases” 


facturing cost’ 








4 





“They have been making springs and screw machine 
parts long enough to know how to produce economically 
and give real service. Send Peck the blueprints today.” 


You, too, will find Peck quality 
and service ready to meet your 


requirements. 
p F € K operation—low production costs— 
better product appearance with 
PLAINVILLE, CONNECTICUT, U.S.A. resulting better sales are provided 
by the use of Thomastrip. Gauge 
and temper uniformity—plus ex- 
traordinary workability makes 
Thomastrip adaptable to a wide 


range of products. 

ZINC-COATED—a non-flaking, THOMASTRIP 

peel-proof, corrosion resistant * > e, 

finish. COPPER COATED —an ap- 
Reed 


pealing interior finish—or the bond 
for further plating. 






SPEEDY PRODUCTION — accurate 


























WIRE CONNECTORS 
ARE A soldered joint of two No. 


14 wires shows .004 Ohms 


BETTER sittin ext ne” 
ELECTRICALLY 


Placed in a testing machine, 

a carefully made _ soldered 

AND joint of two No. 14 wires 
pulled apart at 57 pounds 

pulling pressure, as against 

£ rER 176 pounds for an IDEAL 


joint. 


MECHANICALLY 


And ideals lower production costs, 
too. Make a joint in a fraction 
of a minute — just skin the 

wire and screw on the Ideal 
Connector. 


STEEL 





hetetienteetneee al 
Our specialized production service seca 
may help you, too. Check with a 
Thomas representative—or ask us 
for samples and details. 


THE THOMAS STEEL 
| CO. » » » WARREN, OHIO 


Specialized Producers of Strip Stee! 
for Every Industrial Use 















































ideal Con- 
nectors speed up 
production, eliminate 
solder and tape jeints and 
often permit other savings 
due to possible changes In con- 
struction. 










(3 sizes) 






SEND FOR SAMPLES 
APPROVED BY UNDERWRITERS’ 


IDEAL COMMUTATOR DRESSER COMPANY 
1008 Park Avenue, Sycamore, Ill. 
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Auteleo Electric Counters 
For A.C. or D.C. Operation 


Autelco electric counters can be used for counting 
any operation which can be made to close an elec- 
tric circuit. The A.C. counters will register four 
digits; the D.C. counters five digits. Counter can- 
not be manually reset to zero. Supplied either with 
individual brackets or with mounting strips for 10 
or 20 counters, as desired. Maximum operating 
speed—4 units per second. 


Manufacturing 


PREMIUM PERFORMANCE... 


..- But NOT at a Premium Price 


To those who experience resistor casualties even before units 
are placed in service (and this is fairly common with many 
wire wound resistors), let us suggest a shelf test on IRC Power 


Wire Wounds. A strong, moisture-proof coating gives full 
protection to the completely enclosed resistance wire. The 
famous IRC moulded end contact allows smooth, unbroken 
coating, eliminating surface cracks and breaks which might 
otherwise occur. 


The Autelco line of relays, made by Auto- 
matic Electric Company, is a forty year 
development embracing both A.C. and D.C. 
types for every use. Send for Catalog 4016, 
which gives detailed descriptive and order- 


IRC Resistors use fewer materials—production is simplified— 
ing information. 


costs are generally lower. It will pay you to investigate them. 


Resistor samples and catalog A-23 will be sent upon request. 


INTERNATIONAL RESISTANCE CO. 
2100 Arch St. Philadelphia, Pa. 


(In Canada, 74 Wellington St. W., Toronto, Ont.) 


Headquarters for RELAY 
SERVICE 


The new electrically oper- 
ated counter is typical of 
the countless devices 
utilizing relays, that are 
designed by GUARDIAN 
engineers to solve prob- 
lems of prominent manu- 
facturers. Write for a 
copy of the new 1934 
Catalog. 


Guardian Electric Mfg. Co. 


1522 W. Adams St. - - - - Chicago, U.S.A. 


Do You Need a Gen. Mer.? 


—Or a “‘No. 2”’ Man? 


American Automatic Electrie 
Sales Company 
1033 West Van Buren St. Chicago 








HERE IS A CASE 


that does more than just package the product. 
IT ACTUALLY SELLS IT!!! 


: : Manufacturing YOUNG man—just under 40—has 
Who can resist the sales appeal in that lustrous black 
Bakelite Molded Case, with its gold dial and clean white 


Experience a record of steady progress and 
s ri <2 ; agg definite results in each of these func- 
= ag a eo ang wonder Westclox Handbag Watches sell Covers: 


tions, plus successful experience in 
Engineering 


general management. 
i Now seeking a final connection— 
Pech a J Production with an enterprising manufacturer in 
erhaps your product can made more salable . a capacity which will permit the utili- 
through the use of Plastic Molded Parts. Why not con- Marketing ion of “his iabas for aeeianh 
sult our Merchandising and Design Departments? Finance accomplishment 
HI . ) } > owe > 
cl CAGO MOLDED PRODUCTS CORI ° For further information, address 
2144 Walnut St. Chicago, Ill 


molders of oe Box 304, c/o ELECTRICAL MANUFACTURING 


Bakelite Durez Plaskon Beetle Tenitée 232 Madison Ave., New York City 


Any product sells better if it is beautiful as well as 
useful. 
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iB Cord THAT WILL HELP 


TO S4/Z YOUR IRON: 
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Ordinary cord 
tangles, delays 
dirties laundry. 


snarls, 
work, 









ELASTICORD stays neat 
and out of the way. No 
Springs. Listed by 
Underwriters’ Labora- 
tories. Builds Sales and 
Good Will for YOUR 
Iron. Write for sample 
heater cord. 








DIVISION OF UNITED ELASTIC CORP. 
EASTHAMPTON, MASS. 





THE HOLYOKE CoO., INC. 


720 Main St., Holyoke, Mass. 





Asbestos Covered AC-DC 
Resistance Wires Resistor Cords 
Gutta Percha Insulated 


Rubber Insulated and Other Types of Free 


per- 


| of Cat a raed tes Stripping Hookup Wires 
ices Radio & Other Purposes Insulated Antenna 
are —__ & Aerial Wires 
AN Annunciator, Office ae 
i Fixture Wires & 
-ob- & Thermostat Wire Seeaiiie Carte 
inu- SEE 
> 4 Switchboard Wires Insulated Wires for 
and Cables Special Purposes 
934 
Please permit us to send you samples free and quote 
you on requirements. No obligation. 
SPECIALISTS SINCE 1910 
A. 
ae 

























RANGE @ GRILL 
PLATES 


Strong 
Will Not Crack 


WY Any Size .. . Any Style 


Prices and Samples upon request 


Clemite, 










Heat sa 
Reflecting 


Fhe LOUTHAN MANUFACTURING COMPANY 
CERAMIC SPECIALISTS 
EAST LIVERPOOL, OHIO, U. S. A. 
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Perfect iad to lock 
(sates Screws 





HE worry of how to keep counter- 

sunk screws from working loose 
need bother you no longer. Simply put 
a Shakeproof Countersunk Lock 
Washer under every screw and, even 
if exposed to intense vibration, they 
will not back out. The twisted, hard- 
ened steel teeth bite into both screw 
head and the side of the screw hole, 
forming a positive lock that keeps the 
screw in position permanently. Test 
this modern locking method in your 
own shop—send for free samples today! 





Send today for 
your free copy of 
this complete 
Shakeproof Cata- 
log. Explains thor- 
oughly the many 
advantages that 
Shakeproof offers 
-also shows new 
patented Shake- 
proof products. 


SHAKEPROOF 
Lock Washer Company 


{Division of Illinois Tool Works} 
2533N. Keeler Ave. Chicago, Ill. 
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ae 
THE BEAD CHAIN 





Refrigerator 
terior Trim. 





# 





' “BRIDGEPORT 





Chrome oe 


WE DECORATIVE 
METALCRAFT 


ID 


GOOD LIGHTING EQUIPME 


pEAavr NG refrigerator manufac- 

turers, to improve the interior 
of their cabinets and add to their 
salability, have adopted chrome 
decorated refrigerator interior 


trim, produced by CROWE. 


Undoubtedly, in your product, 
there are parts which can be im- 
proved by 


Etched, Embossed or 
Plated Finishes 


The unusual designs and finishes, 
which CROWE can create for you, 
make it worth your while to inves- 
tigate. Let us assist you in your 
metal problems. 


Ask for Full Details 


CROWE NAME PLATE & 
MANUFACTURING COMPANY 


1749 GRACE STREET 
CHICAGO, ILLINOIS 


Consult Us, Of Course, For Better 
NAME PLATES 


3 


a 
ii 


fade, 


MANUFACTURIZ 
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Here’s a Reliable Control for— 


@ SYNCHRON is no experiment. 
It is now used in a large variety 
of timing and control devices. 
It has proved its economy and 
reliability. 


@ Get the facts. 


Write today 
for quantity prices and a sam- 
ple SYNCHRON for your inspec- 


tion. 





SIGN FLASHERS... 
COIN METERS .... 
TIME CONTROL DE- 
VICES, INTERMIT- 
TENT CONTROL 
DEVICES, STOKERS . 


and many other motor control 
and time control jobs requirin 
a synchronous motor that wil 
deliver reliable service without 
frequent attention. 


@ The SYNCHRON is self-start- 
ing, self-lubricating, and rug- 
gedly constructed. Instead of 
the commonly used brass bear- 
ing, SYNCHRON uses an ua- 
usually long babbitt bearing. 
Field laminations are firmly bolt- 
ed together, rotor and gears are 
well protected, and coils care- 
fully insulated. It is sealed in 
an oil ch r, providing life- 
time lubrication. 


@ SYNCHRON operates on 110 
volts, 60 cycles, with 1800 to 1 
reduction gear. SYNCHRON’S 
patented rotor attains maximum 
speed instantaneously at the 
introduction of a current. Meas- 
urement over all 34%” x 24%” x 
1%”. 

Low price, economy of opera- 
tion, accuracy, and reliabili 
make SYNCHRON an outstand- 
ing motor value for a wide 
variety of needs. 
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HE NEW ILSCO LUGS, in addition to showing the ampere rating and 





Underwriters’ approval marks, now give the size of the largest 


wire which each lug will take. 


All markings are now stamped on the barrel instead of on the flat surface. 
The new ILSCO LUGS are enthusiastically endorsed by electrical engineers 
with manufacturers, who told us they wanted and needed this information on 


the lugs. 


All sizes fren 25 to 1050 amperes, round or square ends. 


Send for SAMPLES and Prices 
ILSCO COPPER TUBE & PRODUCTS, INC. 


5629 Madison Road 





Also Manufacturers of 


E-Z Hand Wire Strippers 2311 So. State St.. Chieago, Ill. 


Cincinnati, Ohio 


No Motor 


Bench Type (Requtrea 
WIRE STRIPPER 


Automaticall 


Grips and 
Strips in 


ne Operation 


Operated on bench or 
stand by ge a 
this machine pay 


for itself many times 
in a year. 

Strips all types of wire; 
increases production ; 
lowers overhead. Every- 
thing in sight. Works 
as fast as operator can 
feed wire, 

Write for Circular 

and New Low 
Prices. 


PYRAMID PRODUCTS CO. 











and 
rest 


face. 
eers 
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THERMOLAIN — A heat 
resistant refractory porce- 
lain; for such applications 
as electric ranges, flat- 
irons, air and immersion 
heaters, etc. 


TRENTON NEW JERSEY 


MAKERS OF ELECTRICAL PORCELAIN 
SINCE 1899: Commercial White-Vitrolain’ 
v22— Lhermolain-Nu-Blac “Regutered Trodemerk 





aise Small Stampings 
Metallic Washers 
Wire Forms 
Cotter Pins 


Send Blue Prints or 
Samples for Estimates 


M. D. HUBBARD 
SPRING CO. 
Pontiac, Mich. 





When you attend meetings in 
New York, put up at the 


A h 
fede PRATERNITY 


meeting here: CLUBS 


A.S.M.E. 


IRAE. BUILDING 


M.1.T. Madison Ave. at 38th St. 
Cornell Engineers ™ 


Combustien Engineers e ° “ 
Controllers Institute In the Hiaass of she Beginstve Mareay Hill 


Pratt Mechanical 
GYMNASIUM, SQUASH & HANDBALL 
cm COURTS 





industrial Power 
Electrical Associates Away from noise, yet centrally located, near 
Club shops, theatres and all transportation lines. 
and other technical RATES: Weekly from $10.00 (Private Bath, 
Groups. from $12.00). Daily, from $2.00. 
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Consult COLONIAL 


for Correct 
Electrical 
Porcelains 


Colonial compositions and 
processes give electrical 
manufacturers the highest 
possible quality in glazed and 
unglazed porcelain for every 
purpose. 






Above is shown an unglazed 
refractory piece made by the 
“dry process.” 

At left is shown a ‘wet 
process” part we make in 
enormous quantities. 

Below is a typical ‘‘cast proc- 
ess’’ piece. 










if you are looking for just 
the right porcelain or a new 
source of supply, send us 
your blue-prints or inquiries. 
Engineering helps and prices 
furnished promptly by ex- 
perienced executives. 


The COLONIAL WR 


INSULATOR CO. 
AKRON, OHIO er 


Chicago Office—1800 Grace Street 






Telephone Graceland 0486 

















GRAY PORCELAIN 
UNGLAZED 
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Akron Porcelain is 
satisfying exacting 
buyers. Let us fig- 
ure your require- 
ments. 


PORCELAIN 


THE AKRON PORCELAIN CO. 


Akron = Chicago Office: 11 So. Des Plaines St. = Ohio 
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GRAY 
PORCELAIN 
UNGLAZED 
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86 Electrical 


Size, 314," diameter, Scale may be 
made for either calibrated for 
flush or surface current, vol- 
mounting, single or tage, temper- 


double contact . ature, etc. . - 
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.. low operating values... high 
contact capacity ... contacts 


made and held magnetically 


Here is a sensitive relay that will make contact on values 
down to three microamperes or one millivolt, with con- 
tacts capable of handling five watts at 110 volts, non- 
inductive load. It’s the new Weston Model 705 . . . the 
first relay of such sensitivity ever produced capable of 
handling this amount of energy on its contacts. 

And Model 705 employs a radically new principle of 
contact-making. A few microamperes swing the moving 
contact into the field of the permanent magnet stationary 
contact which pulls the moving contact in positively and 
holds it tight until contact is broken manually or 
automatically. 

Model 705 greatly broadens the field of application for 
sensitive relays and simplifies many existing problems. It 
permits of control by means of small electrical quantities 
such as are generated by photo-electric cells, thermo- 
couples, ete. It has been found ideal for alarm and 
protective systems, smoke-detection devices, paper-break 
detectors, etc., as well as for temperature control. 

Complete information on Model 705 and other Weston 
relays is available and will gladly be sent on request. 
Weston Electrical Instrument Corporation, 582 Freling- 
huysen Avenue, Newark, New Jersey. 


Wy STON 
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Vitally a Part of Modern Design 


} 

Propucr improvement and increased consumer demand—these important factors are being fre- 
quently brought about through the utilization of USS Chromium and Chromium-Nickel Alloy Steels. 

With the aid of these superior metals, items considered perfect have assumed new beauty—offer more 

value—render greater service and now resist destructive influences of corrosion. Lending themselves 

to countless applications, only a few of which are shown below, these alloys are deserving of close 

study. Request us to send you literature and detailed information covering USS Stainless and Heat 

Resisting Cold Rolled Strip Steel, Wire and Wire Products. 
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For the improvement of 


; For airplanes, boats—and in- 
many automotive parts P 


S Hf 3 numerable other purposes 
ALL 


USS Chromium-Nickel Alloy Steels are produced under 
licenses of the Chemical Foundation, Inc., New York; and 
Fried. Krupp A. G. of Germany. 








For washing machines 
MORE THAN 
100 YEARS 


For countless build- => 4 and hundreds of other 
“e applications 1831 ; ~ PROGRESS ae 193 household utilities 







Siac, WIRE MAKING — 

AMERICAN STEEL & WIRE COMPANY 
208 South La Salle Street, Chicago SUBSIDIARY OF UNITED JAS states STEEL CORPORATION Empire State Building, New York 
94 Grove Street, Worcester AND ALL PRINCIPAL CITIES First National Bank Building, Baltimore 





Pacific Coast Distributors: Columbia Steel Company, Russ Bldg., San Francisco 


Export Distributors: United States Stee! Products Company, New York 

















Beyond the Bracelet Label 
on the Wire... there’s 


- 
ERAL CABLE 
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FLEXIBLE CORDS 
OF ALL TYPES 


Silk Covered: Cotton Covered: 
All-rubber sheathed, including 
SUPER SERVICE and SUPERTEX 


For every electrical purpose. 


os sae 
: GENERAL CABLE Name and Trademark, as an iden- 
tification of standardized high QUALITY, is now estab- 
lished throughout the industry by the adoption of 
“bracelet label’ marking....It stands also for SERVICE, 
through the maintenance, at warehouse points from 
coast to coast, of adequate stocks of all needed cords 
....In your own trade relations, its listing in your cata- 
logs and display in your stock 
certifies your confidence that qual- 
ity rules in the mind of every 

intelligent buyer. 





